foundry Trade Journal, September 25, 1941 


FOUNDRY 


THE IRON AND STEEL TRADES JOURNAL 


WITH WHICH IS INCORPORATED 


TRADE JOURNAL 


Vol. 65 


Thursday, September 25, 1941] 


No. 1310 


subscription 


PUBLISHED WEEKLY 


Terms (Home and Overseas): 2Is. per annum. 


All Subscriptions are payable in advance. 


THE FOUNDRY TRADE JOURNAL 
49, Wellington Street, London, W.C.2. 


WARTIME ADDRESS 


tewhich all communications should be sent until further netice :— 
3, Amersham Road, HIGH WYCOMBE, Bucks. 


Telegraphic Address : Zacatecas, High Wycombe.”’ 
Telephone: HIGH WYCOMBE 1792 (3 lines). 


Street, 


Bristol : A. 


Uncoin : E. 


President : 
Halifax. 


urrey. 


Welsh 


Secretary 


OFFICIAL ORGAN OF 


The Institute of British Foundrymen 
The Institute of Vitreous Enameliers 
The Welsh Engineers’ and Founders’ Association 
The Foundry Trades’ Equipment and Supplies 


Association 


Institute of British Foundrymen 


PRESIDENT: 1940-41 


Major R. Miles, M.Eng., Head Wrightson & Company Limited, 


Thornaby-on-Tees. 
LIST OF SECRETARIES— 


General Secretary : T. Makemson, Saint John Street Chambers, 
Deansgate, Manchester, 3. 


London Office: 49, Wellington 
London, W.C.2. 


Birmingham, Coventry and West Midlands : A.A. Timmins, F.1.C., 
21-23, St. Paul’s Square, Birmingham, 3. 
East Midlands: S. A. Horton, ‘* Three,’’ Mostyn Avenue, Little- 
} over, Derby. 
Lancashire A. Boyes, ‘‘ Roseville,’’ 7, Kirkstall Road, Davyhulme, 
Manchester. 

London (pro tem.) : V. C. Faulk 
Wycombe, Bucks. 
Middlesbrough (pre tem. 
Refining Company, Limited, Stillington, Stockton-on-Tees. 
Newcastle-upon-Tyne: C. Lashly, Sir W. G. Armstrong, Whit- 


worth & Company (lronfounders), Limited, Close Works, 
Gateshead. 


Scottish : J. 

Sheffield: W. Webb, B.Sc., 20, Brookfield Avenue, Swinten 
Mexborough, Yorks. 

Wales and Monmouth : J.J. McClelland, 12, Clifton Place, Newport. 


West Riding of Yorkshire: S$. W. Wise, 110, Pullan Avenue 
Eccleshill, Bradford. 


South Africa: F.C. Williams, Mutual Building, Cerner of Harrison 
and Commissioner Streets, Johannesburg. 


2, A h 


Road, High 


): J. K. Smithson, North-Eastern Iron 


Bell, 60, St. Enoch Square, Glasgow. 


Hares, 167, Ridgeway Road, Fishponds, Bristol. 


Burnley: H. Buckley, Elismere, Norfolk Avenue, Burnley, Lancs. 


Ease a :J.L. Francis, 12, Glenhurst Avenue, Colchester Road, 
wich, 
Falkirk : T.R. Goodwin, ** Viewfield,"’ Falkirk Road, Bonnybridge, 
Scotland. 


R. Walter, M.Sc., The Technical College, Lincoln. 


The Institute of Vitreous Enamellers 


President : Professor J. H. And rew, D.Sc., Department of Applied 
Science, 


Chairman : W. H. Whittle, W. H. Whittle, Limited, Eccles, near 
Manchester, 


Hon, Secretary : Dr. G. T. O. Martin, 21-23, St. Paul’s Square, 
irmingham, 3. 


The University, St. George’s Square, Sheffield. 


Foundry Trades’ Equipment and Supplies 


Association 
G. E. France, August's, Limited, Thorn Tree Works, 


oo Secretary : Miss L. Cox, 52, Surbiton Hill Park, Surbiton, 


Engineers’ and Founders’ Associatien 


resident : W. E. Clement, Morfa Foundry, New Dock, Llanelly. 


J. D. D. Davis, 9, Royal Metal Exchange, Swansea. 


BRITISH CAST IRON RESEARCH ASSOCIATION 


The Registered Office and Laboratories of the B.C.I.R.A. are:— ness.” 


21-23, ST. PAUL’S SQUARE, BIRMINGHAM 
Telephone ; Colmore 4274-4275 Telegrams: CIRA 
The B.C.1.R.A. Scottish Laboratories are:— 
Foundry Technical Institute, Meek’s Road, Falkirk 

Telephone: $32 


Contents 


PAG 
Some Jobbing Foundry Experiences—XXVII_... 200 
Institute of British Foundrymen 200 
Conference on “‘ X-Rays in Industry ” ae ..- 200 
Notes from the Branches ... 
Co-operation of the Engineer, Patternmaker and 

The Heat-Treatment of Aluminium and its Alloys 
— by Sparks from Aluminium-Coated Metal- 

wor 


200 
200 
204 
205 
Cleaning of Blast-Furnace Gas ... 
A.8.T.M. Committee on Cast Lron lls 
Luminous Signs in the Black-Out SS 
Utilisation of Industrial Fuel ... 210 
Reports and Dividends _... 210 
The Week’s News in Brief 212 
Law Report 212 
Raw Material Markets 214 


Criticising the Critics 

The results obtained from a modest recruiting 
campaign initiated by one of the branches of 
the Institute of British Foundrymen were 
exceedingly encouraging, and as could well be 
expected yielded much food for thought and 
not a little for adverse comment. It is usually 
accepted that the onlooker sees most of the 
game, yet for intelligent criticism, the spectator 
must be familiar with the rules, traditions and 
aspirations of the thing or organisation con- 
cerned. If the problem could be restricted to 
dealing with the uninformed critic, the solution 
would be relatively easy, because, fundamentally, 
criticism implies interest even though it be 
latent; it is seldom, if ever, antagonistic. The 
following quotations show in no mistakable 
terms that some responsible members of the 
industry are still completely ignorant of the 
“rules, traditions and aspirations ” of the Insti- 
tute. The first quotation we would cite reads: 
“We are already members of the ——- —— 
Association and we do not feel disposed to in- 
crease our membership with any other Associa- 
tion at present.” The Association indicated is 
the employers’ organisation for the district in 
which the foundry is situated. To show how 
untenable is this attitude, an analogy might use- 
fully be drawn to insurance, and the dispatch 
of a letter, reading that “as this firm possesses 
cover against burglary, it is not inclined to 
undertake any commitments against a fire- 
hazard.” Thus, in what we will designate as 
Case I, complete ignorance is displayed of what 
the Institute has done, is doing, or intends to 
accomplish in the future. Our next quotation 
is still more important and disconcerting. It 
reads: “So far as our foundry is concerned, 
I am sure you will appreciate that we only make 
castings for. our own purposes and do not 
attempt to sell to outside buyers. This being 
the case, the necessity for us joining such an 
institution is less than in the case of a firm out 


to trade in castings as their sole line of busi- 
How anyone could receive the impres- 
sion that the Institute is a potentially good 
locale for the sale of the castings is beyond 
comprehension. Friendships made therein cer- 
tainly have resulted in the placing of such orders, 
but so have chance meetings in trains and 
hotels. So incidental is this “ object for join- 
ing” that it can be ruled out on the grounds of 
extreme flimsiness. Thus Case II is one of com- 
plete misunderstanding of the objects of the 
Institute or indeed those of any technical 
organisation. 

Passing on to the type of individual who 
“asks for assurances’ before joining and bases 
his requests upon a number of ill-considered 
and false premises, we will cite a letter which 
hints that suppliers, possessing little or no tech- 
nical background, are granted full facilities for 
participation in the meetings and discussion of 
the Institute. In our very extensive experience 
of technical societies, we fail to recall even one 
case of a purely commercial individual taking 
part in a technical discussion. The percentage 
of such people within the Institute is fractional, 
and their admission in the future is dependent 
upon the acquiescence of the Privy Council to 
considered professional opinion. The Institute 
has been granted a Royal Charter, because it 
operates, not for any personal benefits, but for 
the welfare of the industry for which it caters. 
The foundry industry includes its suppliers, for 
equipment manufacturers cannot efficiently 
“tool” it without full knowledge of the opera- 
tions involved—a matter involving a maximum 
of technical co-operation. The critic we have 
cited seemed to appreciate this factor, but still 
desired meetings whereat the membership would 
be confined exclusively to foundry executives. 
The consummation of such an objective would 
tend to restrict discussion to a narrower sphere 
as the supplier, especially the technical, draws 
his experience from a much wider, if less 
specialised, field. 

Finally, there is a question as to whether 
equipment and supply people should be able to 
assume office. Surely it would be un-British 
and un-democratic to exclude from authority 
members who by their long service and popu- 
larity have won for themselves the complete 
confidence and approbation of their fellow- 
members. Onlooker-critics must bear in mind 
that the Institute is not static—it has shown 
dynamic progress in varying degrees of accelera- 
tion during its forty years of existence. If they 
feel that they have a policy which would 
materially improve its usefulness to the industry 
as a whole, they should join and work hard for 
the consummation of their ambitions. They will 
not find their new colleagues unreceptive to 
such proposals, for they will realise that the 
present substantial position has only been 
attained through similar actions taken over the 
years by public-spirited individuals. We sin- 
cerely hope that these foundries and individuals 
will, in the light of what we have written, realise 
that their arguments are specious. In one case, 
we are in a position to prove that the Institute 
has rendered particularly valuable service in 
the past, to one of the firms approached, and it 
is regrettable that so little appreciation has been 
or is being shown. The story may be worth 
recounting some day! 
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Some Jobbing Foundry 
Experiences—XXV| | 


By “TRAMP” 


Securing cores against lift is an oft-recurring 
problem for the foundryman, and means are 
sometimes adopted in jobbing shops which are 
far from ideal and may be the source of wasters. 
Fig. 1 is a sectional elevation and a plan of a 
simple type of slide valve which was required 
from a jobbing shop. A block pattern and core 
box was supplied with a core-print, as shown 
by the dotted line, Fig. 1. This core fitted 
snugly in the print, the job being cast face down. 
Fearing the core would shift when the metal 
entered the mould, the moulder secured the core 
by a moulder’s brad at each of the four corners, 
as shown at Fig. 2. When the face of the 
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Institute of British 
Foundrymen 


Addresses Wanted 


The Assistant Secretary of the Institute of 
British Foundrymen (Mr. John Bolton) wishes 
to make contact with the following members, 
for whom he has no addresses. The Branch to 
which these gentlemen are attached is indicated 
in abbreviated form :— 


Mr. J. Cassidy (N.); Mr. H. E. Comins (E.M.); 
Mr. H. Drewitt (W.R.O.Y.); Mr. W. C. Fearn 
(Lancs); Mr. B. Fender (N.); Mr. J. E. Morgan 
(Sc.); Mr. R. D. MacKintosh (S.A.); Mr. G. D. 
Prosser (L.); Mr. H. B. Sayer (S.A.); Mr. F. L. 
Topman (Lancs); Mr. K. E. Walker (N.); Mr. 
H. Smith (W.R.O.Y.); Mr. G. H. Stephenson 
(Sc.); Mr. D. Tiernay (E.M.); Mr. H. Wagstaff 


FIGS 


LA 


casting was machined, four marks, as X in 
Fig. 3, were revealed, which, when probed, 
separated from the main body of the casting, 
thus causing an imperfect face and consequent 
scrapping of the casting. The mistake in this 
case was that the medium used to resist “ lift” 
was placed in a part of the finished casting, 
whereas holes should have been made through 
the core and nails passed through them into the 
bottom. A better job would have resulted if 
the core had been wired down through the 
bottom. Fig. 4 shows another example of a 
core requiring securing without the aid of 
chaplet or stud at A, which has to be pressure 
tight. The job has to be cast in the position 
illustrated, because of other details not shown 
in the sketch. The normal type print for a 
core of this description is as shown by the 
dotted line A, Fig. 5, while that adopted is illus- 
trated by B, Fig. 5. This core, when placed in 
the mould, can be nailed down at C, while, as 
soon as the metal passes over face D, this would 
keep down the core. 


Indian Bentonites 

Bentonites from Kashmir and Jodhpur have been 
examined by the Irrigation Research Institute, 
Lahore, to determine whether they were capable of 
replacing the imported mineral for making prac- 
tically impermeable sand beds. The work has 
shown that the Indian minerals do not manifest 
swelling in contact with water to the same extent 
as does the Wyoming bentonite. The swelling 
property of the Indian bentonites can, however, be 
increased by treating them with sodium carbonate. 
The rate of water percolation through briquettes 
made of a mixture of sand and 3 to 4 per cent. 
of sodium carbonate-treated Kashmir bentonite is 
very low, and the mixture can serve as a substitute 
for Wvoming bentonite. 


fie 


(Lanes); Mr. R. A. Martin (L.); Mr. W. Catherall 
(W.R.O.Y.); Mr. K. E. Walker (N.); Mr. 
E. F. W. Smith (L.); Mr. T. W. Edge (M.); 
Mr. C. Meredith (B.). 


Notes from the Branches 

London.—Owing to requests by authors for 
extended time in which to prepare their 
lectures, Mr. V. C. Faulkner, the honorary 
secretary, has stepped into the breach, and will 
give an informal review of recent tendencies and 
developments in foundry practice at the next 
meeting to be held at the National Liberal Club, 
at 2.30 on Saturday, October 4. Mr. Daglish, 
who was honorary secretary of the Branch 
before the war, has resumed his civilian em- 
ployment after having served abroad, mainly in 
Gibraltar. 


Conference on «X-Rays in 
Industry” 


The first meeting of the Industrial Radiology 
Group of the Institute of Physics, held yester- 
day, took the form of a short conference on 
“X-rays in Industry.” The conference was 
opened by Sir William Bragg, O.M., F.Inst.P., 
F.R.S., and was presided over by Prof. J. A. 
Crowther, Sc.D., F.Inst.P. The following 
Papers were read:—({l1) “The Application of 
X-rays to Industrial Problems,” by W. Bet- 
teridge, Ph.D., F.Inst.P. (Bristol Aeroplane 
Company, Limited); (2) “The Application of 
Radiography to the Inspection and Control of 
Welds,” by J. J. Gillespie, M.S.R. (Babcock & 
Wilcox, Limited); and “The Application of 
X-rays to the Examination of Magnesium Alloy 
Castings,” by P. M. Bailey (High Duty Alloys, 
Limited). 
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Random Shots 


This salvage business raises yet another point 
of domestic etiquette. How many times is 
permissible to re-use an envelope? And is it , 
breach of good manners to peel off the various 
labels in order to satisfy one’s curiosity as to 
what is underneath? As regards the former, the 
Postmaster General seems to be good-natured 
enough to deliver anything these days, however 
battered, so long as the address is plainly 
visible. The point at which to throw it away 
seems to be when the original envelope and the 


mass of economy labels together exceed the} 


weight required for the twopence halfpenny rate. 
Even then one may stretch a point if it is 
suspected that the recipient would cheerfully 
pay the excess in order to add a postage due 
stamp to his collection. 


* * * 


The second point is a much more delicate 
question. It is a great temptation whilst nibbling 
one’s afternoon tea bun in the office to pick 
out an envelope from the waste-paper basket and 
peel off the top label because one’s roving eye 
detects another name and address underneath. 
But, “ Marksman ” suggests, that is not cricket. 
The first layer, prosaically enough, reveals only 
the address of the sender, but the post-mark is 
of interest. That arouses curiosity, and as layer 
after layer is peeled off a whole business transac- 
tion is revealed, the details only of which are 
left to the imagination. Imagine, for instance, 
that the envelope was sent originally, by an 
individual unknown, to Messrs. A. of Blank- 
town. Messrs. A. put on their own headed 
economy label, and used it to write to Messrs. B. 
of Blankcester. Messrs. B. stuck on yet another 
label and sent it on to Messrs. C. of Blankport. 
The manager of Messrs. C. is the gentleman 
whose roving eye alights on the envelope in the 
waste-paper basket, and who is very interested 
to learn that B. does business with A. as well 
as with his own firm. No, definitely, it is not 
cricket! 


* * * 


A companion story to last week’s cloakroom 
notice which differentiated so neatly between 
gentlemen and non-gentlemen, comes from 3 
foundry where an inquest was being held on 3 
bad casting. After everyone concerned had said 
his say the works manager left them with a 
polite ‘“ Good-morning, gentlemen. Hi! 
Guv'nor,” piped up the cheery voice of the 
foreman fettler, “ aren’t you going to say good: 
morning to the illustrious ‘ead of the core 
shop? ” 

* * * 

A youngster had been listening silently for 
nearly half an hour to his father expounding 
on the administration of the law, a task which 
he found both difficult and complicated. A’ 
last the lad interrupted with: “I suppose then. 
Father, what it all amounts to, is that a judge’ 
job is to add a PS. to the law.” 

* * * 

The best crossword clue of the week come 
from “ The Times ”:— 

Clue.—It does at noon. 

Answer.—Amends. 

“ MARKSMAN. 


Powerful X-ray Units 


The Electric X-Ray Corporation of Chicago 
build 1,000.000-volt industrial X-ray units for th 
rapid examination of steel going into gun mount 
gun carriages and other armament products. Unt! 
recently, industrial X-ray apparatus had a maxr 
mum rating of from 200,000 to 400,000 volts. but 
this proved too slow for high-speed industrial - 
fence work, and the General Electric Researc? 
Laboratory, of Schenectady, N.Y., recently com 
pleted the first million volt apparatus of this type 
After successful tests, commercial production 
the amnaratus is now to be commenced. 
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Co-operation of the Engineer, Pattern- 
maker and Foundryman’ 


By E. J. 


The making of good, efficient pattern and 
core box equipment calls for complete co-opera- 
tion of the best brains in the foundry and 
patternshop. Well-planned and properly-built 
equipment pays big dividends. It is regrettable 
that users of castings and buyers of patterns too 
often let the initial cost of good equipment in- 
fluence them in buying makeshift and almost un- 
usable patterns. They should know a casting is 
— better than the pattern from which it is 
made. 

Every foundry should vest authority in some 
experienced man to make decisions on the most 
efficient and economical machines and equip- 
ment that will be used on new jobs before set- 
ting casting price. In the plant with which the 
author is connected, there is a department de- 
voted almost exclusively to this important plan- 
ning work and every individual job is analysed 
before attempting to quote casting price. 

In the event the customer possesses his pat- 
tern equipment, it is either accepted as being 
adequate for his production needs or an alter- 
nate casting price is submitted based on new or 
revamped equipment, the cost of which gener- 
ally can be amortised in a reasonably short time 
due to the reduced casting price. In the past 
few years this company has bought many hun- 
dreds of pounds’ worth of pattern equipment for 
its customers, and, in the event it should lose 
some of this work to other companies, it feels 
satisfied that the foundries receiving it will re- 
cognise the equipment as being well planned 
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Fic. 1.—ILLUSTRATING CASTING IN WHICH ONE 
SIDE IS MADE IN A CORE AND THE OTHER 
SIDE IN A GREEN SAND. 


and efficient. To cover each step in the manu- 
facture of good pattern equipment would be a 
large task, but the author does wish to discuss 
some of the essentials that are conducive to pro- 
duction of good patterns and coreboxes. 


Pattern Draft 


Pattern draft or taper is that rather neces- 
sary slight angle given to vertical or “up and 
own” surfaces on patterns, to assist their easy 
withdrawal from the mould or, reversely, to lift 
the mould from the pattern. The more draft 
or taper, the less chance of disturbance to the 
mould. As far as most engineers and draughts- 
men are concerned, draft must be considered 
an unnecessary whim of the patternmaker and 
foundryman, for the amount of taper allowable 
On a pattern is seldom indicated on the blue 
Print. It is generally left to the judgment of 
the patternmaker and many times he leans back- 
Pay to please the foundryman, only to incur 
the ire of the engineer. When the engineer 
Specifies no draft or minimum draft and the 
Patternmaker tries to follow his instructions, he 
as the foundry on his track. 

Normal Draft——Occasionally one encounters 
pa foundryman who is an extremist on draft, 
nd who will never be quite satisfied until all 
ted are designed either in the shape of a hemi- 
* A Peper read before the New York Convention of the American 


Foundrymen's Associ T 
Wester, ciation. he author is C 
estern Foundry Co ay, Chicago, Til. s Chief Engineer, 


BRADY 


sphere or a pyramid. One degree draft, which 
is equal to 1/64 in. per in., is a fairly workable 
rule, but it is not ironclad and must be used 
with judgment. The use of the largest permis- 
sible fillets at the junction of vertical and hori- 
zontal surfaces often does more good in draw- 
ing patterns than would additional draft. 
Machine drawn patterns generally require less 
draft than hand patterns. 

It is most important that the vertical walls be 
straight, true, and free of low spots or indenta- 
tions. These surfaces should be finished with 
fine emery cloth or sandpaper and worked in 
the direction of the pattern draw. Rules 
applying to pattern draft also apply to core- 
boxes, with any difference in favour of less draft 
in core boxes, due primarily to less hard pack- 
ing of core sand and the lubricating effect of 
core oils. 


Casting Shrinkage 

The phenomenon of normal contraction in 
nearly all castings in cooling is well known, and 
standard shrinkage allowances have been in 
vogue for many years. However, shrinkages 
often are abnormal, and it is such a condition 
that the author wishes to explain. If pattern- 
makers and foundrymen would consider the de- 
sign of the part, and any abnormal conditions 
that pertain to it, before making patterns, in- 
numerable alterations and adjustments could be 
saved, along with some bad headaches. 

In some cases, it may be necessary to use 
several different shrinkage allowances on the 
same pattern in different sections. This is par- 
ticularly true if one side of a certain section is 
made in a core and an adjoining section in 
green sand. Fig. 1 illustrates such a case. 


Shrinkage Allowance on Worm Gear 
Hous 

In the case of a casting where the inside is 
made entirely in the core, such as a large worm 
gear housing, unless the core is very soft or has 
a coke centre, there will be practically no change 
between pattern and casting dimensions. The 
flat casting surfaces will have a tendency to 
buckle and it may be necessary to use tie bars 
between the large flat walls to prevent distortion. 

In this case, if made in cast iron, 7s-in. shrink- 
age per ft. is ample, except for the overall 
dimension at finished surfaces, where }4-in. 
shrinkage should be allowed to ensure that, in 
the event of the core being soft enough to con- 
tract, there will be sufficient finish stock which 
can easily be reduced later if necessary. 


Assembly with Three Different Shrinkage 
Allowances 


Here the author wishes to show three different 
grey-iron castings (Fig. 3) that, after machining, 
are assembled one above the other. Very 
close alignment to each other and close toler- 
ances of blueprint dimensions were asked for 
and were obtained, although each pattern was 
made with a different shrink rule. Consider- 
able thought was given shrinkage possibilities 
of each part, and the shop making the patterns 
was consulted and their opinions respected. 
Through real co-operation by all concerned, 
nearly perfect results were the reward. 

The jobbing foundry which assumes responsi- 
bility of having patterns made for their cus- 
tomers, is in a difficult position. The customer 
is buying castings according to blueprint speci- 
fications and is not interested in why a casting 
shrunk too much or too little. On the other 
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hand, the pattern shop feels that they are free 
of blame if they have used the accepted standard 
shrinkage for the particular metal involved and 
if pattern dimensions check with that allow- 
ance. The moral is that the foundryman and 
the patternmaker must diagnose these difficult 
jobs and arrive at a sensible solution rather than 
wild guesses. 


Steel Gear Segments Fail to Match Pinion 


A number of years ago, a steel founder 
brought the author a pattern, blueprint and cast- 
ing of a gear segment, asking that it be checked. 
The pattern had been made in his own shop. 
After making eight castings, which were to be 
assembled to form the full gear wheel, he found 
the pinion would not work in the wheel. The 
author proceeded to lay out this segment 
(Fig. 4) from the blueprint, using standard or 
common rule for the pitch radius and other radii 
parallel to it. He used 4-in. per ft. shrinkage 
for length of chord and section dimensions only. 
The pitch radius was about 8 ft., and it did not 
take long to discover that the patternmaker had 
used 4-in. per ft. shrinkage on this pitch radius 
as well as all other dimensions. Although the 
chordal length on pattern was nearly correct, 
the 2-in. of shrinkage he had allowed on the 
pitch radius of 8 ft., was the cause of ends of 
casting projecting out considerably and pre- 
venting pinion meshing properly. Just another 
case of lack of good judgment. 


Shrinkage in Round Castings 


Round castings of the wheel and pulley types 
shrink less than square or rectangular castings. 
Patterns of the ring type, without connecting 


Fic. 2.—WormM GEAR HOUSING. 


arms or webs, shrink still less than the pulley 
type. It is a very safe p ure to make all 
patterns not to exceed 1/10-in. per ft. shrinkage 
for grey iron and for other metals proportion- 
ately less than usual shrinkage. Supervisors in 
pattern shops should make the decision as to the 
correct shrinkage to use on every job and not 
put the responsibility on the workmen. 


Gating and Risering 
Next to the thoughtfully-designed and well- 
made pattern itself, there is nothing more im- 
portant than the correct gates and risers for the 
job. This subject is so broad in its scope that 
several handbooks have been written dealing 
with the problem. Therefore, the author’s re- 
marks will be more in the nature of advice to 
the patternmaker of what not to do, rather than 
broad statements that could not apply to an 
individual job. Every foundryman, whether a 
steel, grey iron or non-ferrous man, has his 
own ideas of gating, based on conditions in his 
individual shop, and he is fully entitled to their 
consideration where gating may be in question. 
(1) Do not attempt to gate or riser intricate 
or heavy and non-uniform section castings 
without consulting the foundry that will run 
the job. Every patternmaker, however, 
should know or learn to gate light simple jobs, 
regardless of the metal in which it is to be 
made. 
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Co-operation in the Foundry 


(2) Do not cast gates and runners on new 
matchplates unless well assured it will not be 
necessary at some time to change them. How- 
ever, casting gates and runners on plates has 
the advantage of “ staying put,” and eliminates 
danger of tearing up around the joint of the 

te 


(3) Do not use gates, runners, and feeders 
out of all proportion to weight of casting. 
Remelting unnecessarily heavy gates and 
Tunners costs money. 

(4) Do not use gate or strainer cores without 
furnishing a good corebox for them, unless 
knowledge is available of the standard size 
core prints used in the particular foundry 
making the job. 
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intendent who was not an expert at reading 
blueprints. He would lay a full size drawing 
on a bottom board and then go out in the yard 
to find a flask to fit it. Some patternmaker 
would then be called in to give him a price on 
the pattern. When it was pointed out that no 
allowance had been made for core prints, he 
would say—“ why don’t these draughtsmen show 
core prints if they want them.” 


Crush Strips 

While on the subject of core prints, it is the 
proper place to discuss crush strips and their 
importance as a part of nearly every core print. 
Their value cannot be over emphasised and it 
is regrettable that more patternmakers do not 
incorporate them as a part of every pattern 
requiring them, rather than have the foundry 
resort to their addition by the use of wax or 
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WHICH MUST BE ASSEMBLED ABOVE 


ONE ANOTHER, AND CONSEQUENTLY REQUIRE CAREFUL SELECTION OF 


SHRINKAGE ALLOWANCES. 


(5) Above all, do not feel hurt if the 
reasonably sensible gating incorporated is 
condemned by the foundryman. It is a 
special license he possesses, and patternmakers 
can do nothing about it. 


Core Prints 
Here is a place to which the patternmaker 
has no textbook to refer, and he must rely 
entirely on his experience and judgment in 
determining the size and length of core prints. 
He often makes the mistake of using his eye as 
a gauge for size and says to himself, “ that 
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looks all right,” when he should consider the 
support necessary to carry a certain weight of 
core as well as the amount of surface necessary 
to guide and hold the core in proper alignment. 
However, his mistakes are not more frequent 
than those of the foundryman who reduces the 
length or size of core prints to save a few 
inches of sand in a flask, without proper con- 
sideration of the results. 

The author has seen many otherwise fine 
pattern equipments ruined and the scrap pro- 
duced from them unreasonably high because a 
foundry insisted on cutting down size of core 
prints so the job would either fit in some readily 
available flask or save a few shovels of sand. 

The author recalls a steel foundry super- 


cardboard, in the case of wood patterns, and 
brass strips, in the case of metal patterns. 

The size of crush strips is again a matter of 
good judgment. They may vary in section 
from 1/64 in. thick by 4 in. wide on core prints 
$+ in. in diameter or under, to } in. thick by 
% in. wide on core prints 20 in. in diameter. 
The use of crush strips (Fig. 5) permits a 
tighter fitting core, thus resulting in a more 
accurate casting, without the danger of sand 
crushing into mould at the junction of core 
print and casting. A fillet, in place of crush 
strips, often is used, but it is less effective and 
harder to remove in grinding room. On loose 
fitting cores, the use of a sand seal (Fig. 5-B) 
is often helpful in equalizing fit of cores and 
also prevents metal running over ends of core 
into core vents. 


Fic. 5,.—ILLUSTRATING THE USE OF CRUSH 
STRIPS AND A SAND SEAL. 


Fig. 6 shows a bearing, moulded on end. The 
core is made in a split corebox and ends of 
core are struck off. The dotted lines (A) indicate 
a typical core print used on this kind of job. 
Foundries experience trouble in holding the core 
in proper vertical alignment, due either to the 
core not being exact length or bottom face of 
core not being at right angles to vertical centre 
line. If an offset or step core print be used 
(B), trouble can be avoided, as the face of the 
step is made in the corebox proper and, if core- 
box is true, the core also will be true. The 
length of the core should be slightly shorter 
than core print so, in the event of the sand 
being shaved when setting the core, proper loca- 
tion will soon be maintained. A small bead 
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(C), around the edge of the core print, also wil] 
take care of loose sand. 


Ram-Up Cores 
The why and wherefore of ram-up cores jis 
a big subject and one to which patternmakers 
can well give some thought. A few of their 
important uses may help to bring to the minds 
of foundrymen and patternmakers occasions 
where they can be used to good advantage. 


(1) Deep or bad pockets, where nails, 
soldiers or gaggers would ordinarily be used. 

(2) Straight up and down walls, where it is 
difficult to get a good lift or pattern draw. 
Often, where a set core is used, more accuracy 
can be obtained if conditions permit the use 
of a ram-up core. 

(3) As a support for core prints, where the 
weight of the core is out of proportion to the 
size of openings. Also, as a more rigid 
anchorage for long vertical cores. 

(4) In conjunction with use of button or 
box chaplets, so as to give a more rigid sur- 
face support. 


Experienced foundrymen will recall many 
more uses, whilst patternmakers creating a pat- 
tern indicating that ram-up cores would assist 
the foundryman in making a good or better 
should furnish a 


casting ram-up_corebox. 


Fic. 6.—BEARING MOULDED ON END ILLUS- 
TRATING (A) TYPICAL CORE PRINT, (B) STEP 
Core PRINT FOR PROPER VERTICAL ALIGN- 
MENT, AND (C) BEAD TO TAKE CARE OF 
Loose SAND. 


Thereby they will save the foundryman much ~ 
annoyance and gain for themselves well merited ~ 


friendship. 
Chaplets 


Most patternmakers do not associate the use 
of chaplets with the function of making a pat 
tern, but the author is sure that they realise 
chaplets must be used in the support of cores 
on many jobs. Innumerable new jobs requiring 
chaplets are received in a foundry without an 
appropriate blueprint, and it is with consider- 
able trouble that wall thicknesses must be de 
termined so that the correct size of chaplet cat 
be selected. 

The patternmaker can assist the foundry 
greatly by doing as follows :— 


(1) In case of medium or large-sized wood 
patterns, indicate, with a coloured spot 02 
the pattern, the logical location of a chaplet. 

(2) At this spot, stamp the thickness of the 
chaplet to be used. 


(3) If a stud or button chaplet is to be used, | 


provide suitable size of ram-up corebox W! 


a hole in its approximate centre, so that it cal © 


be placed on a corresponding pin on the 
pattern. 
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Co-operation in the Foundry 


(4) If the wall thickness be quite thin, it 
will be necessary to provide a boss on either 
the inside or outside of the casting wall, so 
that there will be a sufficient amount of metal 
surrounding the chaplet to make a good weld. 

(5) Where radiator chaplets are used, a 
small round metal button should be provided 
at the proper location and of sufficient height 
and diameter to ensure a good weld. This 
button can be placed either in the core or 
outside on the pattern, and ground off flush 
on the casting, if necessary. In the use of 
radiator chaplets, where cores exert consider- 
able pressure against chaplets, it is often hard 
to maintain the wall thickness, due to the 
chaplets being rather sharp and sinking into 
the core. This trouble can be overcome by 
ramming up a thin metal disc in the corebox 
opposite to the chaplet location on the pattern. 

(6) On matchplates, the chaplet size should 
be stamped on. the edge of the plate. 


The jobbing patternmaker may argue that this 
chaplet business is the business of the foundry. 
Inasmuch as this work calls for accuracy, the 
author is paying the patternmaker a compli- 
ment when he says the patternmaker is best 
qualified to do it. This is just one of a few 
more little things to do to secure the goodwill 
of foundrymen. The modern core room is just 
as important as the moulding department, and 
an efficient core-room superintendent is a bless- 
ing to any foundry. What has been said about 
consulting the foundryman in regard to pattern 
equipment applies equally as well to consulting 
the core-room supervisor in regard to making 
corebox equipment. 

The author has operated and worked in 
enough patternshops to know that many times 
there is a sort of carelessness when it comes to 
making coreboxes required on a job and which 
does not apply when making the pattern. With 
some patternmakers, one would think that core 
sand was a magic material that could turn 
around corners or bend like a piece of rubber 
and, when the box is drawn, jump right back 
to the proper shape. 


Coreboxes for Blowing Machines 


In recent years the core blowing machine has 
become an important tool in the modern core 
room and it is understandable that most pattern- 
makers have not had the opportunity of becom- 
ing familiar with the construction of coreboxes 
to be used on core blowers. The difference in 


| blower boxes is not difficult to understand and 
the following suggestions may be helpful:— 


(1) Coreboxes for blower machines should 
be made considerably heavier and stronger 
than bench boxes, as they are subjected to 
air pressures of 80 to 120 Ibs. 

(2) The flange at the joint of a corebox 
should follow the entire contour around the 
corebox and be not less than 1 in. wide. 
The faces of the flanges on split coreboxes 
should be a close fit, to form a good seal, 
so that sand and air cannot blow out at the 
joint. If sand starts blowing through the 
joint, it will not be long until the box is 
unusable and the refacing of the joint will 

necessary. 

(3) It is advisable to use a replaceable steel 
facing on the flange joint. 

(4) The outside top and bottom of all metal 
coreboxes should be machined parallel. On 
small coreboxes where the horizontal air- 
clamp is used, it will be necessary to machine 
the box parallel on two sides as well and 
at a true right angle to the top and bottom. 

.G) On long but rather narrow boxes, a 
= about 14 in. wide should extend the full 
ength of top half of box at centre and flush 
with the bottom ends of the box. This pro- 
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vides a place for the drilling of blowholes, 
rather than using a number of bosses which 
may prove later not to have been located 
properly. All bosses or pads should be 
amply large, so that when the blowholes are 
drilled, sufficient surface contact remains to 
form a good seal between the corebox and 
the mounting plate. 

(6) It is rather difficult to enunciate any 
rules for the proper location of blowholes 
and air vents, for on many jobs it is a matter 
of trial and error. However, if the pattern- 
maker knows the job is to work in conjunc- 
tion with a blower machine, by all means 
consult the foreman of the core room first. 

(7) Except in the case of vertically split 
coreboxes or where the core is blown directly 
on a plate, it is nearly always necessary to 
provide core shells. 


Core Shells 


When it comes to making a good core shell, 
the core-room foreman is justified in protesting 
to the patternmakers. Just as much care and 
accuracy should be used in making a core shell 
pattern as any other part of the equipment. 
The following may be of some value:— 


(1) Either a plaster or lead slug should be 
made from the corebox and the shell pat- 
tern fitted to it, making due allowance for 
shrinkage in shell castings and allowing 
proper clearance on up and down surfaces. 
Small fitting pads should be provided on the 
joint of the shell pattern so that shells can 
be ground true and to the proper height. A 

- large number of small holes should be put in 
the bottom of the shell pattern to provide 
uniform heat distribution when drying cores. 
This also reduces drving time and saves 
weight in the shell. These holes should be 
countersunk outside, to guard against defac- 
ing of core. 

(2) A good drilling jig, that fits the corebox 
accurately and is provided with hardened drill 
bushings, should be used to assure a good 
fit on the corebox pins. 

(3) A well-designed shell should be as light 
as possible but well ribbed to prevent 


warpage. 

(4) A shell pattern should be gated 
properly, to ensure normal contraction of the 
casting and thus avoid warpage and extra 
labour in fitting. 

(5) Most core-room foremen with which 
the author is acquainted, are not very affec- 
tionate but patternmakers might try working 
with them, thus winning their respect along 
with that of the foundryman. 


Materials 


Records, kept for many years in operating 
patternshops. reveal the fact that the cost of 
all material in the average run of making wood 
patterns is only about 10 per cent. of the total 
cost of labour. The average material cost on 
all classes of metal patterns runs about 25 to 
30 per cent. of labour cost. This being true. 
it seems false economy to use materials that 
produce inferior patterns and add to the labour 
cost. 

Woods——A good quality of northern white 
pine has no equal in making soft wood patterns 
and there is no comparable substitute for 
genuine mahogany for hardwood patterns. — 

White Metal—In making or buying white 
metal castings for use as master or temporary 
metal patterns, a good, clean mixture of proper 
proportions to produce a nearly non-shrinkage 
casting should be used. Do not use burned, 
dirty metals of unknown composition. 

Pressure-Cast Pattern Plates—In late years, 
a process of making aluminium matchplates, and 
other castings by what is known as the “die” 
or “pressure cast” processes, has been de- 
veloped. Moulds are made of a plaster com- 
position, and are thoroughly dried before using. 
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A method of pressure is applied to the molten 
metal, when pouring, and, as in other types of 
die mould castings, more accuracy is obtained. 
Broad claims are made for their superiority over 
sand-cast aluminium plates. Some of the claims 
are justified, but perfection has not been reached. 
However, buyers of matchplates should en- 
courage further development by using them on 
as many classes of work as possible. 

. In the author’s opinion, the chief advantage 
is economy in production of matchplates, hav- 
ing two or more patterns on a plate. A single 
master, where there are only a few patterns on- 
the plate, or a gate section of several small pat- 
terns, is all that is required, as the mould is 
made in the necessary number of sections and 
assembled for casting. The claim is made that 
a wire brush cleanup is all that is required to 
finish these plates. This is not quite true, but 
many plates do require less work than the sand- 
cast ones, and dimensions generally check very 
closely. Another advantage is less shrinkage or 
undercut at the junction of the pattern and the 
plate line. 

A disadvantage is that, on heavy sectioned 
patterns, metal is likely to be very porous and 
filled with gas or blowholes. The metal used 
does not take the high polish of good No. 12 
aluminium. It is common sense to pay a pre- 
mium for extra good metal pattern castings. 
Men will do more work and be happier about 
doing it. 

Wood for Match Boards.—Patternshops 
supplying foundries with wood or metal pat- 
terns, mounted on matchboards, now can secure 
hardwood, birch, plywood, mounting boards at 
several timber merchants. They can be obtained 
in }-in. and 14-in. thicknesses, with outside plies 
heavy enough to true up by hand planing. 
Their cost is comparable with soft wood boards. 
These boards have the advantage of resisting 
wear and are not dented easily or scuffed to 
mar flat surfaces of the casting where the pat- 
tern is mounted on one side of the board only. 
Patterns are less apt to become loosened when 
secured properly on hardwood. 


Conclusion 
As a final word, just a little tribute to each 
of the professions that help to produce the 
modern, and it is thought indispensable, metal 
casting. 

(1) To the designing engineer, who is 
“casting minded” and best knows that there 
is no substitute for a good casting and then 
starts the ball rolling for the rest of the in- 
dustry. 

(2) To a real creator, the patternmaker, who 
takes a piece of blue paper, covered with a 
maze of white lines and, with a block of 
rough wood, or a few pieces of metal, fashions 
the object of the engineer’s mind. 

(3) To the foundryman, who next takes this 
thing called a pattern and, with the aid of a 
box of sand in which to pour his molten 
metal, produces the basic parts of a million 
useful things. 


Blast Conditions and Furnace Efficiency 


An investigation at U.S.S.R. plant of how far 
the performance of blast furnaces may be affected 
by blast conditions is reported on by I. A. 
AsstacnHow and M. I. GorsaTscuKo in “ Teori. 
prakt. met.” There appeared to be a straight-line 
relationship between the daily output of the furnace 
and the kinetic energy of the blast, an increase of 
which cuts down the consumption of coke. This 
kinetic energy must have an optimum value, which 
is specific for each blast furnace; any departure 
from this value adversely affects the performance 
of the furnace. The authors conclude from 
measurements that for calculating the tuyere 
diameter with a medium-size ore and average 
quality of coke 100 m.-kg. per sec. per sq. m. of 
stack section should be taken as a basis for the 
kinetic energy; with ore fines this value is raised 
to 150 m.-kg. per sec. 
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East Midlands Branch 


INDUCTION OF NEW PRESIDENT 


The opening meeting of the East Midlands 
Branch was held at Loughborough College, 
Loughborough, on September 6, 1941. 

Mr. R. H. BucKLAND (Past-President) referred 
to the irreparable loss the Institute, and the East 
Midlands Branch in particular, had sustained in 
the death of Mr. S. E. Dawson (Immediate Past- 
President). Mr. Buckland recalled Mr. Daw- 
son’s labours, both scientific and practical, on 
behalf of the foundry industry, his interest in 
the Institute of British Foundrymen, and the 
special work he carried out in connection with 
the introduction of non-magnetic cast iron and 
the recognition of his efforts by the Institute in 
awarding him the Oliver Stubbs Medal in 1938. 


The members stood in silence for a few 
moments as a token of esteem and respect. 

Mr. Buckland then called upon Mr. H. J. 
Beck to present his presidential address. 


PRESIDENTIAL ADDRESS 

Mr. Evans and Gentlemen,—I would take 
this opportunity of thanking you very much for 
the honour you have conferred upon me in 
electing me to be your President for the coming 
session. I am essentially a practical man, and 
what success I may have gained I owe to two 
sources, one to nearly half a century’s experience 
on the “foundry floor,” and the other to prac- 
tically 25 years’ membership of the Institute of 
British Foundrymen. It is very gratifying to 
me to feel that your appreciation of my efforts 
in these directions have been shown by you in 
this manner. An Institute such as ours must, 
of necessity, be diverse in its character and re- 
presentative of the practical, technical and com- 
mercial aspects of our industry. Each aspect is 
of importance, but I would like to stress the 
necessity of the practical side. Our own par- 
ticular craft is as ancient as the hills, and great 
satisfaction can be derived from the fact that 
an article is actually created from the raw 
materials of the earth. 

The actual skill for the moulding of a pattern 
ranks higher than most other trades in the en- 
gineering world; be they large or small castings, 
each one is a problem in itself and requires 
deep and careful study. The metallurgical and 
technical aspects have made rapid progress dur- 
ing recent years. due to the efforts of quite a 
number of members of the Institute of British 
Foundrymen, and TI would urge all members to 
take advantage of all lectures and publications 
in order to improve their knowledge and skill. 


As a practical man, I am amazed at the oppor- 
tunities and facilities which exist to-day for the 
young man who wishes to improve his. crafts- 
manship and technical knowledge. I have wished 
many times that similar facilities had been avail- 
able during my early career and my circum- 
stances such that I could have taken advantage 
of them. To the yornger members of the In- 
stitute, I would again © dvise them to get as much 
knowledge as possibic, because in a foundry 
their education will never be complete. 

Foundry work is always a fascinating study— 
there is nothing monotonous about it, and there 
is always something fresh to learn. On the 
other hand, knowledge alone is not sufficient, 
experience and application are the two most im- 
portant factors. In the “ jobbing foundry ” 
where usually small quantities of various types 
of castings are required, the human element 
plays a very important part. and a great deal 
depends on the individual skill of the crafts- 
man, despite the fact that the executive have 
planned the various stages of manufacture and 


method of running and feeding. In a repetition 
foundry, the skill to a large extent is transferred 
to the executive in the laying out of the job, 
which thereby leaves as little as possible to the 
semi-skilled operative. 


The Future 

This war has caused many changes in the 
foundries, and many of them have been called 
upon to undertake work of which they had no 
previous experience with the opportunity of 
becoming more adaptable. The industry too 
has gained from the fact that the use of castings 
in many directions has been extended. Speedy 
production of high quality castings has meant 
the adaption of existing plant or the installation 
of new plant or in some cases the building of 
new foundries. This must inevitably broaden 
the outlook and extend the scope of executive 
and men alike. With the restriction of 
materials, it has been necessary to seek sub- 
stitutes, thus drawing further upon the initiative 
of the foundries. 

All these factors have given the foundries a 
stimulant which they probably required and 
they should benefit therefrom. After the war, 
problems will be manifold and serious, and we 
anticipate much keener competition both within 
our industry and outside. I would recommend 
executive and workmen alike to fit themselves 
for the post-war period, and for the ambitious 
young men to gain the necessary knowledge to 
enable them to take up responsible positions, as 
undoubtedly there will be a dearth of suitable 
personnel in the future. I know that most of 
us are working under difficult conditions, but I 
feel that we should all endeavour to continue 
the Institute activities whilst ever possible. The 
discussion of Papers and exchange of views 
during this war period make an important con- 
tribution to the war effort. 

The Institute as a whole have decided to carry 
on during the war, and has left the Branches 
to make their own arrangements, but has placed 
at their disposal seven Papers, including the 
American Exchange Paper, some of which were 
presented at a curtailed Annual Conference. 
Branches are invited to include some of these 
Papers in their syllabus if they experience diffi- 
culty in procuring lecturers for their meetings. 
Your Council have decided to include three of 
these Papers, and have been fortunate in obtain- 
ing the promise of the authors to present them. 

The East Midlands Branch has a fine record, 
and I appeal to all members to attend every 
meeting if possible. Some of our members 
travelled a long way during black-out hours and 
sometimes in very bad weather conditions to 
attend all our meetings last session, and I 
sincerely hope there will be the same enthusiasm 
this year, also that others will follow their lead 
despite black-out and long working hours. May 
the time, too, be not far distant now when we 
shall be taking down the black-out in our 
foundries, and may this be the signal for the 
light to shine so brightly as to lead us forward 
to greater achievements, abundance of work and 
prosperity for all. In conclusion, I am hoping, 
with your help, to make the coming session a 
successful one in every respect. 


Vote of Thanks 

Mr. W. T. Evans, in proposing the vote of 
thanks for the presidential address, said that 
Mr. Beck had been a very helpful colleague 
over a great number of years, and had found 
no amount of trouble too great when dealing 
with foundry problems. 

Passing to the- position the foundry industry 
now occupied, Mr. Evans was of the opinion 
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that wartime problems had brought the scientific 
side more in collaboration with the practical, 
Castings were now required to perform duties 
not previously experienced, also to replace other 
materials; this meant hard work for all in the 
— in which the Institute was playing its 
part. 
He wished Mr. Beck a very ha ear 
office and hoped that the Branch maples aah 
give every support to ensure a successful year 
from all points of view. 

Mr. F. G. Butters, in seconding the vote of 
thanks, endorsed all Mr. Evans had said and 
recommended that the members seriously con- 
sider the views expressed in the presidential 
address. 

The vote of thanks was carried with applause. 

Mr. BECK suitably replied, and then called 
upon Mr. F. Hudson to present his Paper, 
“Moulding Steam Valve Lids for Marine Ser. 
vice.” The Paper was published in THE Founpry 
TRADE JouRNAL, July 17, 1941, pages 39-4], 


The Heat-Treatment of Aluminium 
and its Alloys 


(Concluded from page 205.) 


moderate temperature which varies somewhat 
with the composition of the alloy. Air furnaces 
are almost exclusively used, circulation of the 
air by fan being essential. The process has 
the effect of increasing {the ultimate tensile 
strength, proof strength and hardness, and de- 
creasing the ductility and usually the impact 
strength of an alloy. 


With naturally ageing alloys, specification 
properties may be obtained after 5 days at room 
temperature, but in the case of the double heat- 
treated alloys, two factors, elevated tempera- 
ture and time at that temperature, are mutually 
dependent in the process. It has been shown 
that at temperatures exceeding 140 deg. C. there 
is a more or less logarithmic decrease in the 
time necessary with rise of femperature. For 
example, an alloy which is fully aged in 16 hrs. 
at 175 deg. C. will reqhire 5 days at 140 deg. C. 
to reach the same state. At 200 deg. C. many 
alloys will be completely aged in 2 hrs., but the 
treatment of large loads at this temperature is 
attended by some risk as the time lag in bring- 
ing the whole batch up to correct temperature 
makes exact control very difficult. 

In Table I are given the recommended ageing 
periods and appropriate temperatures for Noral 
alloys, but it is emphasised that these have been 
determined for particular types of air furnaces. 
and the figures given may need some small ad- 
iustment for other types. The ageing times and 
temperatures for other suppliers’ materials to the 
same standard specification may differ from 
those recommended for Noral alloys, as speci- 
fications permit some variation in the chemical 
composition, and application to the supplier for 
such information is recommended. 

The practical considerations applying to pre- 
cipitation treatment are similar to those for 
solution treatment. Temperature ranges should 
be rigidly adhered to. and loads should be 
carefully spaced in order to maintain uniform 
temperature conditions. It is advisable to pack 
thermo-couples in with the material in order to 
check the time at which uniformity of tempera- 
ture is reached. When dealing with heav 
masses of material, cooling preferably by mean’ 
of cold air blast. should be carried out as soon 
as the load is withdrawn from the furnace. 4 
slow cooling is equivalent to an extension of the 
ageing period. and may result in inferior pro 
verties. This is not necessary where well spaced 
loads or built up structures are concerned since 
these have a larger surface area for heal 
dissipation. 
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The Heat-Treatment of Aluminium 


and its 


Alloys’ 


NORAL REVIEW OF THEORY AND PRACTICE 


The important place which strong aluminium 
alloys occupy in the list of industrially used 
metals may in very large part be attributed to 
the improvements in mechanical properties 
which can be effected in certain groups by simple 
heat-treatments. This response was first dis- 
covered by Wilm during experiments, in 1909, 
with an alloy corresponding closely in composi- 
tion to Duralumin. He then found, more or 
less accidentally, that if this alloy were heated 
at about 500 deg. C. and rapidly quenched in 
water, its strength was considerably increased 
after a lapse of several days. 

All aluminium alloys are not susceptible to 
increase in strength by heat-treatment, for there 
are many wrought ones in which the hardness 
can only be increased by cold work, such as 
rolling or drawing. These are generally referred 
to as “ strain-hardening ” alloys. 


Theory of Heat-Treatment 

Much research has been carried out since the 
time of Wilm and the mechanism by which 
these modifications to properties occur has been 
investigated. It is known that certain consti- 
tuents of aluminium alloys, notably the copper- 
aluminium compound CuAl., the magnesium- 
silicon compound Mg.Si, and also magnesium 
and zinc, are soluble in aluminium to a much 
greater extent at high temperatures (approach- 
ing the alloy’s melting point), than at low tem- 
peratures. If the alloy is at high temperature 
for a period sufficiently long for the solid solu- 
tion of these constituents to take place, and is 
then rapidly cooled by quenching in water, an 
artificially high amount of constituent remains 
dissolved throughout its mass. 

This solid solution is not stable at room tem- 
peratures, and the result is that the compound 
or element in excess tends to be precipitated in 
sub-microscopic form. The precipitation of 
these compounds appears to have a “keying” 
action between internal slip planes, helping to 
prevent or regulate motion and thereby to in- 
crease the mechanical strength and in some cases 
the ductility of the material. 

The extent of this natural precipitation or 
ageing, and the temperature at which it will take 
place, can be determined to a considerable ex- 
tent by adjustment of the chemical composition 
and in the wrought class two main types of 
heat-treatable alloy have been developed. Firstly, 
there are the single heat-treated or naturally age- 
ing alloys. They are given a high temperature 
treatment, followed by a quench in water, and 
their strength then rises spontaneously without 
further heating. After about five days the 
Strength has substantially reached the maximum 
value, the precipitation mentioned above having 
taken place naturally at room temperature. The 
process of high temperature treatment and 
quenching in water is termed “solution heat- 
treatment,” although often incorrectly referred 
to as “ normalising.” 

The second type embraces the double heat- 
treated or artificially aged alloys in which only 
a limited amount of hardening occurs following 
solution heat-treatment and quenching, a sub- 
sequent “precipitation treatment” at a lower 
temperature being required to develop the full 
tensile properties. Although there are casting 
alloys falling into both these groups, the 
majority of those susceptible to heat-treatment 
are of the artificially ageing type. 


* Abstracted from the latest Research and Development Bulletin 
oft he Northern Aluminium Co., Ltd. ” 


” 


Solution Heat-Treatment Practice 

Solution heat-treatment consists of heating the 
material at the prescribed temperature in either 
a salt bath or a suitable muffle, followed by 
rapid quenching in water or oil. There are two 
important requirements for successful solution 
heat-treatment. The first is the strict observance 
of correct temperatures, and the second the 
allowance of sufficient time at the appropriate 
temperature for complete solution of the hard- 
ening elements to take place. 

It is hardly necessary to stress the need for 
keeping the temperature within the limits allowed 
by the appropriate specification, and this should 
present no difficulty, as these are usually quite 
wide and pyrometric control has reached a high 
standard of reliability. However, the fact that 
the best mechanical properties are usually 
obtained by heat-treating at the highest permis- 
sible temperature is well appreciated, and this 
has frequently led to trouble through the upper 
limit being accidentally exceeded. The obvious 
danger of using too low a solution heat-treat- 
ment temperature is that complete solution may 
not be effected in the time available. It is em- 
phasised that the temperature range for each 
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alloys are relatively soft and large castings may 


require support and careful handling to avoid 
aistortion. 


Equipment Selection 

Choice of heat-treatment equipment may be 
intluenced by the form of proauct being treated, 
but the types most generally in use are gas, 
oil, or electrically-heated baths containing eitner 
fused sodium nitrate or a mixture of sodium 
and potassium nitrates, and air furnaces in which 
the air, heated as a rule by electric resistance 
elements, is forced by means of fans to circuiate 
through the load at high speed. 

Each type has its advantages and dis- 
advantages, but the fused salt bath is probably 
the most widely used. Its popularity 1s largeiy 
due to its high heat capacity, which ensures 
that the material being treated rises very rapidly 
to temperature, and with reasonable care uni- 
formity of temperature is easy to obtain. High 
speed air furnaces have been increasingly used 
in recent years, and satisfactory results are 
obtained providing attention is given to efficient 
spacing and furnace atmosphere. If gas or oil 
is the heating medium used, it is essential that 
the products of combustion should not come 
into contact with the metal. Molten nitrate in 
contact with carbonaceous substances consti- 
tutes a serious fire hazard. Timber should not 
be used near a salt bath or rags and oil be 
allowed to accumulate. 

The temperature of a heat-treatment furnace 
is liable to vary from time to time during opera- 
tion, and whether a salt bath or forced air type 
is used, an occasional survey with a wandering 


TaBLE I.—Solution and Precipitation Treatment Temperature Units. 


Solution treatment. Precipitation treatment. 
Specification 
Alloy No. - Tempera- Tempera- 
No. an. Time, hours. | Quenching medium. ture, Time, hours, 
deg. deg. Cc. 
NA.125-W60 DTD.272 515 to 527 12 Water 
NA.125-T67 DTD.276 515 to 527 12 Water 150 to 160 8 to 10 
NA.161-A3 DTD.240 — —_ _ 150 to 170 | 16 minim. 
NA.161-T68 DTD.245 520 to 535 2to4 Cold water 150 to 170 | 16 minim, 
NA.218-T40 BSS.L35 500 to 520 6 minim, Boiling water 100 2* 
NA.226-W91 DTD.298 525 to 545 | 12 minim. Water 130 (opt.) | 1 to 2 (opt.) 
NA.226-T92 DTD.304 525 to 545 12 to 16 Water 120 to 170 12 to 24 
NA.226-T DTD.361 535 + 10 16 minim. Water or oil 165 +5 8 to 16 
NA.350 DTD.300 425 to 435 | 16 minim. Oil at not more — _ 
than 150 deg. C.t 


* Or 5 days at room temperature if removed from boiling water after quenching. 


ft Or cooled in furnace to 385 to 395 deg. C. and quenched in oil at not more than 160 deg. C. Castings to 
remain in oil for not more than 15 minutes and then quenched in water or cooled in air. 


specification has been very carefully chosen, and 
cracking of the material will almost certainly 
occur if it is exceeded. 

The required solution heat-treatment tem- 
perature ranges for casting alloys are given in 
Table I. Time is a variable factor and will 
depend upon the type of furnace used, the size 
and weight of the articles being treated, and the 
physical condition of the metal. Size for size, 
castings require the longest soaking time, as 
most of the hardening constituents situated 
within the crystal structure are in coarse form, 
and consequently take longer to dissolve. The 
working to which wrought products, such as 
sheet, forgings and extruded sections, are sub- 
jected during manufacture tends to break down 
and disperse these constituents and make them 
more easily soluble, and there is considerable 
solution of these constituents during hot work- 
ing also. Cracking under the press may be 
caused by insufficient soaking time at solution 
temperature, or lack of uniformity of tempera- 
ture of the load as a result of inefficient spacing. 

The coarser structure of castings makes very 
much longer soaking periods necessary, as will 
be seen in Table I, 12 hrs. being a common 
time. As this time will vary with the shape 
and size of the castings, the advice of the manu- 
facturer should always be obtained. At solu- 
tion heat-treatment temperatures aluminium 


thermo-couple is advisable in order to locate 
and correct hot or cold zones. In salt baths, 
dross settlement on the bottom of the bath 
can easily give rise to hot spots, and a periodic 
clean out of sludge from the bottom of the 
bath is desirable. Hot or cold zones can be 
caused in air furnaces by damage to baffles and 
blockage of air passages by scrap or dust. 

Quench water is usually kept at a temperature 
not greater than 25 deg. C. unless specified 
otherwise, and a separate tank with circulating 
water should be used for washing. If hot, wash 
water should not exceed 65 deg. C. The 
tendency of nitrate to absorb water makes it 
necessary to remove all traces of the salt from 
the metal to avoid subsequent corrosion troubles. 
Soft water should always be used when avail- 
able. The time lapse which occurs when trans- 
ferring the material from the furnace or salt 
bath to the quench tank is a factor which may 
have considerable effect upon the properties of 
the alloy. Speed should be the keynote of this 
operation, and the interval should not be allowed 
to exceed 10 to 15 secs. for large loads, and less 
for small loads and single sheets. 


Precipitation Heat-Treatment 
The precipitation heat-treatment required by 
the artifically aged alloys is carried out on com- 
pletion of the solution treatment by heating at a 
(Continued on page 204.) 


j 
m 
ewhat 
aces 
the 
s has 
tensile 
de- 
| 


206 


FOUNDRY TRADE JOURNAL 


Ignition by Sparks from Aluminium- 
Coated Metalwork 


DANGER OF HEAT-TREATMENT AFTER PAINTING 
By T. S. E. THOMAS 


It has more than once been reported* that 
sparks have been observed in certain industrial 
establishments when steam pipes and steam- 
heated vessels coated with aluminium paint have 
been struck or scraped with a tool of steel, 
copper, bronze or brass. Only a light blow or 
scrape was found to be necessary to produce 
the effect. The possibility that such sparks or 
flashes might be capable of igniting inflammable 
gas or vapour was at once realised in technical 
circles and by the Factory Department of the 
Home Office, which asked the Safety in Mines 
Research Board to undertake tests to establish 
whether such ignitions could in fact be obtained. 

A certain amount of experimental work on 
the subject has been carried out by one of the 
firms which experienced the sparking on its own 
premises. These experiments showed conclu- 
sively that: (a) The effect only occurs when the 
steel surface before being painted is rusty; care- 
ful preliminary cleaning eliminates the spark- 
ing. (6) After the rusty specimen has been 
painted, it must be subjected to a temperature 
in the neighbourhood of 130 deg. C. before 
sparking can be obtained. No sparks could 
be obtained from a specimen of rusty steel, 
painted with an ordinary oil-medium aluminium 
paint, which had not been heated though the 
specimen had been kept for one year at labora- 
tory temperature before being tested. (c) Once 
the specimen has been heated after being 
— the temperature of the steel when struck 

little or no effect on the character of the 
sparks obtained, i.e., the effect achieved by suit- 
— heat-treatment persists at normal tempera- 

It was suggested that the phenomenon was a 
miniature thermit reaction between the flakes of 
aluminium and the particles of rust which are 
intermingled at the interface, the reaction being 
started by the heat generated at the point of 
impact between the metal tool and iron surface; 
that with painted metal which had not been 
heated before trial, the vehicle in the paint 
acted as a lubricant, so reducing the tempera- 
ture rise at the point of impact and at the 
same time preventing intimate contact between 
aluminium flakes and particles of rust, that the 
effect on the specimen of initial heating was 
the destruction of the vehicle and the conse- 
quent elimination of its preventive réle. 


Experimental 

In the tests carried out by the Safety in Mines 
Research Board pieces of flat steel 8 in. long, 
4 in. wide and } in. thick, were used as speci- 
mens. They were left fully exposed to the 
weather for a few weeks in the open air out- 
side the laboratory, at the end of which time 
they had become covered with a uniform coat- 
ing of coherent rust. After being painted they 
were allowed to dry naturally for a day or two, 
and were then heated in a thermostatically- 
controlled electric oven whose temperature 
remained constant at +2 deg. C. The tool 
used for striking the specimens was a short piece 
of steel bar, 8 in. long and } in. dia. 

As the only inflammable gas likely to be 
encountered in mining is methane, only results 
relating to methane-air mixtures will be re- 
ported here, although many tests with other 


“Fire,” 1988, Vol. 81, No. 401, p. 156; ‘‘ Safety Ciroular No. 
emical Man 


80,’ of the Association of British Ch ufacturers; ‘In- 
dustrial Safety Bulletin,” Jan. 1989, Vol. 7, No. 71, p. 6, an 
1939, Vol. Wo. 77, p. 64. 


inflammable gases and vapours have been made. 
The concentration of methane in the mixture 
was always 8 per cent., as this is known to give 
a very easily ignited mixture. In testing the 
incendivity of the sparks, the specimen and the 
striking tool were placed in the bottom of a 
cubical explosion chamber of 8 cub. ft. 
capacity. ‘lwo rubber gauntlets projected into 
the explosive mixture, their open ends being 
securely attached to two collars fixed rouna 
holes in the front of the chamber. The operator 
inserted his hand and forearm into the gaunt- 
lets and was then able to grasp the specimen 
in one hand and the striking tool in the other. 
The gauntiets were sutliciently soft and roomy 
to allow the wrists to be tlexed and the forearm 
raised to strike a glancing blow at the speci- 
men, A small window set at eye-level in the 
front of the box permitted visual observation ot 
the sparks. When ignition of the explosive 
mixture occurred, the operator was only con- 
scious of a light transient pressure on his hanas 
and arms betore the celiophane roof of the 
chamber burst and reduced the pressure to 
atmospheric, 

For the purpose of this investigation, a test 
was defined as 100 strokes with the tool. lt, 
in the course of the 100 blows, no ignition of 
the surrounding inflammable mixture occurred, 
the result was recorded as negative; if, however, 
ignition was obtained, a positive result was 
recorded and no further blows were struck. In 
striking his 100 blows, the operator did not 
concentrate the strokes on one small area of 
the specimen, but explored the whole surface, 
at the same time altering the angle of incidence 
of his blows in an endeavour to obtain a fair 
representative sample of the sparks which the 
specimen was capable of producing. 

It may be emphasised here that with the 
apparatus described above, it is not possible to 
strike a frictional spark from an unpainted 
specimen with the steel tool; any ignitions ob- 
tained cannot therefore be ascribed to impact 
or frictional contact between steel and steel. 
The sparks obtained from a painted and well- 
heated specimen are more in the nature otf 
large flashes or small flames, nearly white in 
colour, accompanied by a number of minute 
brilliant scintillations which are thrown off into 
the surrounding atmosphere and occasionally 
— their brilliance over several inches of 
pata. 


Tests made with Ordinary Oil-Medium 
Aluminium Paint 

In the first series of tests, an ordinary oil- 
medium aluminium paint was used in preparing 
the specimens. It was a typical good quality 
oil paint, intended for application by brush, 
and contained linseed oil as vehicle, aluminium 
flake as pigment, and white spirit as thinner. 
Specimens were coated with this paint and after 
drying for a couple of days were heated in 
the oven for 24 hrs. at temperatures ranging 
from 125 to 300 deg. C. After cooling, the 
specimens were tested in the manner already 
described. The sparks from specimens heated 
at 150 deg. C. and 175 deg. C. for 24 hrs. were 
feeble in appearance and consisted mainly of 
scintillations; it was not until the temperature 
to which the samples were heated had been 
raised to 200 deg. C. that a flash or small flame 
became noticeable at the point of contact of the 
tool and specimen. 
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ihe appearance of the painted surface, aiter 
heaung to 15U deg. ©. or 17> deg. C. tor 24 
nrs. saowed no Marked Change, the paint ium 
remained bright and coherent. Al 2UU deg. v,, 
nowever, the nim began tc lake away 
tne underlying metal. At temperatures 
deg., 175 deg., 200 deg. and 225 deg. ©. no 
igniuon was obtained in strokes. At 
ueg., ignition was obiaimed on the second stroke, 
At 3U0u deg. C. the flaking was pronounced any 
pieces of paint film tell away trom the speci- 
men at each stroke Of the tool, although igni- 
uon gid not occur until the 25th siroxe. i 
was thougnt that the sparking miugnt oe de- 
pendent on the duration of the heating, but 
experiments made with heating prolonged up 
to 144 hrs. tauied to show any eilect. 


fests with Pamts Containing a Cellulose Base 
in addition to the ordinary oil-medium paints 
which are slow-drying and are intended tor 
appucation by brush, there are available specially 
prepared aiumunium pamts which are rapid 
urying and are usually applied by spray gun. 
1nus latter class generally nas as vehicie a cellu- 
lose ester, dissolved in a suitable volatile solvent 
such as amyl acetate, and in addition contains 
a plasticisinmg compound, the purpose of which 
is to render the dried paint film pliable and 
untlaking. 
the mrst cellulose-base paint used in this 
investigation was made up in the laboratory by 
mixing aluminium flake with a proprietary clear 
cellulose lacquer, which consisted of nitro- 
cellulose dissolved in a mixture of amyl acetate 
and petroleum distillate. No plasticisimg com- 
pound was added. When this paint was applied 
to a rusty specimen and allowed to dry, it 
formed an adherent and somewhat flaking 
coating. Nevertheless, it proved capable ot 
giving vivid flashes when struck or scraped 


without any preliminary heat-treatment. A 


rusty steel specimen was painted with the clear 
jJacquer alone without any aluminium; on test 
this sample failed to give the slightest sign of 
sparking, so that it was evident that the 
aluminum played a prime role in_ the 
phenomenon. When tested in an explosive 
atmosphere of methane and air ignition was 
readily obtained. 

This paint differs markedly from the complex 
mixtures made by producers, and the author 
knows of no such simple composition being 
sold. If, however, there should be on the 
market any paint which consists solely of a sus- 
pension of aluminium powder in nitro-cellulose 
and amyl acetate, it is clear from the results of 
the above tests that it must be regarded with 
suspicion as being likely, if applied to rusty 
steelwork, to give, without any heating, highly 
dangerous sparking when lightly struck with a 
steel tool. 


Tests with Commercial Paints containing a 
Cellulose Base 

Ten commercially-made paints were tested 
and their compositions were for the most part 
similar. They contained a cellulose base, resifs, 
plasticisers and solvents including ketones, 
esters, hydrocarbons and alcohols. The chief 
difference between these paints and that made 
in the laboratory was the absence of plasticisers 
and resins from the latter. Samples of rusty 
steel were painted with each of these paints 
and allowed to dry. They were then tested 0 
the usual way, but no sparking was produced. 
The coating adhered firmly to the metal and 
could not be removed except by vigorous scrap 
ing. Other samples were prepared and after 
the paint had dried were heated, some at 300 
deg. C., others at 250 deg. C., and the rest al 
200 deg. C. for 24 hrs. They were then tested 
in the 8 per cent. methane-air atmospheres 1 
the usual way with the following results. 

After baking at 300 deg. C., ignition was ob- 
tained with two of the paints only; sparking 

(Continued on page 208.) 
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Cleaning of Blast-Furnace Gas 
CONCISE REVIEW OF AMERICAN PRACTICE 


The evolution of cleaning processes for blast- 
furnace gas over the three chief periods 
ot its development have been reviewed by Mr. 
C. H. GLASER, of the Carnegie-Lllinois Steel 
Corporation, in a Paper to the Association 
of Iron and Steel Engineers. The outstanding 
developments are concisely recorded, and the 
vaper, Which is reviewed here at some length, 
is an accurate summary of the position to gate. 
At the outset the author states that the two 
primary objects of the Paper are (1) to trace the 
developments in blast-furnace-gas cleaning, and 
(2) to describe some of the later processes and 
lypes of equipment. 

During recent years, the problem of gas wash- 
ing has Deen growing in importance, due on the 
one hand to a tendency to produce more dust 
from finer ores, larger furnaces, and harder 
driving; and on the other hand to an increasing 
recognition of blast-furnace gas as a desirable 
tuel, plus the desire to save flue dust as a 
conservation measure. A great amount of flue 
dust was wasted in early years, but the advent 
of the sintering plant made it possible to recover 
this dust. This required a more efficient gas- 
cleaning system. 

As labour costs have been brought down to a 
point where they cannot be much further re- 
duced, fuel conservation becomes increasingly 
important as the next step toward further 
economies in the production of pig-iron. 

Fine-cleaned gas for hot-blast stove use 
brought out the substantial fuel savings possible 
through the use of small checkers. By better 
utilisation of the brick-work in heat transfer, 
and with no slag formation to insulate the heat- 
ing surface, it is now possible to supply more 
blast heat with three stoves than was formerly 
possible with four. 

The fuel value of blast-furnace gas runs into 
large figures, a 1,000-ton furnace producing daily 
the gas equivalent of about 400 tons of coal. 
A saving of even a few per cent. of this fuel is 
4 worthwhile economy, and there are probably 
few plants where such an economy could not 
be effected. This economy, coupled with the 
desirability of a sulphur-free gas for metal- 
lurgical purposes, should encourage steel plant 
operators to give their closest attention to the 
utilisation of blast-furnace gas for purposes of 
steel heating and melting. Every cubic foot of 
gas saved at the stoves makes available that 
much more gas for other uses. 

Additional impetus has been given to the use 
of blast-furnace gas by the decreasing cost of 
cleaning. Where five to six cents per ton of iron 
was considered as an average cost for primary 
cleaning ten years ago, with about 0.2 grain of 
solids per cub. ft. of gas, to-day it is possible 
‘0 maintain dust contents as low as 0.008 grain 
el cub. ft. for approximately the same or less 

The first step in making possible the broader 
‘plications and economies of blast-furnace gas 
i$ to get clean gas. 


TYPES OF EQUIPMENT 


Although there is quite a variety of equip- 
ment used for producing clean gas, these facili- 
les may all be classified into a few main groups, 
4s follows: — 

(2) Dust catchers, 

(6) Primary washers: (1) Dry gas washers; (2) 
wet washers; (3) moisture eliminators. 

_ {c) Secondary washers: (1) Theisen; (2) dis- 
integrators—rotary and stationary; (3) electric 
Precipitators, 


(d) Flue d 
ust recovery: (1) Sumps; (2) Dorr 


all furnaces to-day are equipped 
"] one or more dust catchers. All of them 


are based On one of three basic principles, or 
various combinations ol them, namely: 

(1) Changing direction of gas; (2) reducing 
velocity; (3) centrifugal force. 

A good dust catcher should remove about 
60 to 7U per cent. of the dust. For further 
removal oi aust from gas, some torm of primary 
washer is used. 

The dry gas cleaner was developed to clean 
gas and stili retain the sensible heat of the gas. 
Cleaning was done with tliters without the use 
ot any water. Low cost ol operation was the 
chief advantage, vut this was more than oltset 
oy Operating ailiicuities and the fact that the loss 
in thermal elliciency due to retaimed water 
vapour was greater than the heat gained by con- 
serving the sensioie heat of the gas. Lhis, 
coupied with the demand for a cleaner gas than 
a ary cleaner couid produce and the greater 
possivilities of the wet washer in this direcuon 
gradually eliminated the dry cleaner. 


Wet Washers 


A wet washer, delivering saturated gas under 
90 deg. F. will give a gas with more avau- 
able #.Th.U. per 10. than the dry cieaner. 
When the saturated gas temperature goes higner, 
say over 100 deg. F., the moisture content rises 
io such an extent as to decrease the available 
B.Th.U. per lb. down to, or even below, that 
of the dry-cleaned gas. Somewhere along this 
temperature range a break-even point exists, so 
far as available heat is concerned, and, should 
an efficient dry cleaner be developed, perhaps 
in combination with a precipitator, it might be 
worthwhile to consider such an installation at 
localities with a limited water supply or with 
only high temperature water available. 

The first wet washer units tried to clean gas 
by impinging it upon the surface of water or oy 
passing the gas through a series of sprays, 
perhaps with baffles here and there to direct the 
tlow of gas and to help break up the water into 
a finer spray, in the hope that the drops of 
water would strike the dust particles, thus giving 
them enough weight to drop out of the gas. 

This method seemed, however, to be limited 
to reducing the dust content to about 0.3 grain 
per cub. ft. The remaining dust in the gas was 
so fine that it could remain floating in the gas 
for long periods of time. When a drop of 
water approached such a fine dust particle, it 
would necessarily cause a slight compression of 
the gas in the direction of motion. This 
forced the gas with its fine suspended dust off to 
one side, allowing the water drop to pass on its 
course without coming in contact with the fine 
aust particles, 

The 0.3-grain gas started the trend towards 
small checker stoves by making it possible to 
decrease checker size from 9 in. by 9 in. to 
6 in. by 6 in., giving more available heat with- 
out additional expense for cleaning checkers 
and, at the same time, more available gas for 
other purposes. 

Theisen Washers 

The advent of the gas engine followed closely 
the development of the wet primary washer, and 
the next logical step was to develop a secondary 
washer to provide gas clean enough for engine 
use. The Theisen washer was the answer to 
this, and while Theisen-cleaned gas was too 
expensive for stove use, it was found economical 
in combination with the savings effected by gas 
-ngine operation. There are quite a few of 
these units still in use, cleaning gas down to 
0.003 grain per cub. ft. 

A later theory contended that wet washing 
removes the fine dust by condensing water drops 
on it, rather than trying to strike the dust 
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particle with water drops. This idea is based 
on the assertion that rain drops are formed by 
moisture condensing OX Whe suriace OL mucro- 
scupically smMali Gust partcies ine air. 

‘Lhe usual procedure in type of cleaning 
is to rough-wash the gas with no. water at about 
15U to lov deg. ‘Lhe how gas on entering 
this hot stage will evaporate 4 poruon ol the 
hot water and carry ill along; woe hotter the 
water, the more is evaporatcu and carried up 
to the cooling or condensing siage. 

ihere the hot wet gas 1s passed through 
sprays of cold water, wnich cooi the gas down 
to the desired temperature, condensing the water 
vapour down to a moisture content in the gas 
equivalent to saturation al the 1ower tempera- 
ture. It is this condensing stage which is relied 
upon to form water drops on the fine dust 
particles and give them enough mass to drop 
Out in the wasner, or make it possible for them 
to be removed in a water eumunator, 


Feld Washer 


This theory is utilised in the Feld washer, in 
which mechanical means are used to form the 
walter into a must; coid condensing water trom 
ihe top is Grawn olf at the third or tourth stage, 
1eaving hot water tor evaporation in the bottom 
stages. 

ihis washer consists essentially of a series of 
sections, usually seven, arranged vertically one 
over the other. Gas enters at the bottom, and 
passing through each chamber or section, leaves 
at the top. water tlows trom top to bottom, 
from section to section, with about half of the 
water being drawn oli at the third stage before 
it reaches the evaporauon stage, so that a tem- 
perature of 150 deg. f. can be obtained in the 
water at the bottom. tach section is provided 
with a cone rotating about a vertical shaft in a 
pan of water, all cones being fixed to one shaft 
which is driven by a 150 h.p. motor on top. 
Water is raised through the cones by centrifugal 
force and atomised at the upper edge. Each 
cone is so constructed as to torm a series of 
cascades composed of fine drops of water 
through which the gas must pass. Most of the 
washing is done in the bottom three stages. 

There were many installations of this type of 
washer, and experience indicates that it is 
possible to get a gas cleanliness of about 0.12 
grain per cub. ft. This allows in turn the use 
of 4 in. x 4 in. stove checkers instead of the 
6 in. x 6 in. spacing formerly used. Thus 
another step toward economy and making more 
gas available for other uses was made. 

The disintegrator came into use shortly after 
the Feld washer and was found to be a great 
help to those operators who had increased the 
size of their furnaces but still had good stoves 
with a relatively small total heating surface. 
The 0.01-grain or less disintegrator gas per- 
mitted fillers to be installed in the stoves to 
provide the increased heating surface so sorely 
needed. The disintegrators, however, had the 
same disadvantage as the old Theisen washer, 
natuely, they used too much power. 

Electrical Precipitation 

The electric precipitator is, for the present, 
the final answer to low-cost secondary cleaning. 
Precipitators had already been in use for some 
years for cleaning air and various gases in other 
industries and for cleaning dry hot blast-furnace 
gas at Pueblo, Colorado, and Birmingham, 
Alabama, when in 1931 the first full size unit 
was installed at the Campbell plant of Youngs- 
town Sheet & Tube Company, where wet 
primary gas was used. The results obtained 
from this installation led others to install thera, 
and one of these later installations, which was a 
combination of tower washer and electric pre- 
cipitator, did so well as to stimulate further 
experiments. 

New designs, combining the existing Feld type 
washer and some type of condenser and 
eliminator, were developed which could be 
adapted to existing installations of the so-called 
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Cleaning of Blast-Furnace Gas 


mechanical washers. The price of installation 
and cost of operation of these new units com- 
pared favourably with tower and precipitator 
combinations. There are quite a few of these 
adapted installations that are giving a gas with 
a dust content of about 0.05 grain per cub. ft., 
which is considered clean enough for 3 in. by 
3 in. stove checkers and most other applica- 
tions, 

_ The electric precipitator is interesting in that 
it embodies features so different from those of 
the ordinary wet washer which cleaned by: 
impinging on a wetted surface or water; centri- 
fugal action; change in velocity and direction; 
filtering and washing in fine sprays; cooling and 
condensing. 


Action by Ionisation 


The precipitator depends upon ionisation of 
the gas to do its work and the electric wind 
effect of a discharging point. 

_ The author illustrates this point by consider- 
ing a brass sphere mounted on an insulator. 
It is capable of holding an electric charge, and 
the charge will be evenly distributed over its 
surface. However, if a point is fastened to the 
sphere, one finds that it will no longer hold a 
cnarge, and that, if the point is held near the 
flame of a lighted candle, the flame will be 
deflected. This effect, due to the high con- 
centration of electricity on the tip, is called elec- 
tric wind, and is caused by ionisation of the air. 

This wind effect is utilised in the electric 
precipitator for cleaning blast-furnace gas. The 
field is produced in tubes 8{ in. dia., 15 ft. 
long. A 4 in. sq. twisted rod through the centre 
of each tube serves as the negative electrode, 
and the tube as the positive. Water is allowed 
to run uniformly down the walls of the tubes to 
remove deposited dust. 

A dust particle entering a tube can do one 
of three things: It can touch the walls of the 
tube and be washed away. It can touch the 
centre electrode and get a negative charge of 
electricity which will be repelled by the electrode 
and attracted by the walls of the tube. The 
dust will reach the wet walls and be washed 
away. It can come straight up between the 
electrode and walls, not touching either. In 
this case, the electric wind will force the particle 
Over against the wet walls. 

The important points in electric precipitator 
installations are to have high enough voltage, 
and to have the gas moving slowly enough to 
give the dust time to reach the walls of the tube 
before passing through. 


Stationary Disintegrator 


Another type of cleaner that is new on the 
market is interesting, although it embodies no 
new principles. This is the stationary dis- 
integrator, which is composed essentially of three 
parts: the spray nozzle or jet, a Venturi throat 
or velocity chamber, and a concave disc called 
the deflector cap. Water passes from the spray 
through the Venturi throat against the adjust- 
able deflector cap at 150 lbs. per sq. in. pressure. 

The stationary disintegrator is intended for 
use in conjunction with various types of washers 
and is adaptable to the redesign of old equip- 
ment. 

Another interesting unit, seemingly very 
flexible in application, is a form of impinge- 
ment baffle plate. This is said to remove both 
fog and mist particles as well as solids. It 
consists of a perforated plate, placed hori- 
zontally, which divides the gas stream into a 
large number of jets. 
upon an individual impact baffle surface over- 
lying each perforation at approximately the 
vena-contractor of the jet. The wash unit works 
on the impact principle, the dust merging with 
the water on the plates upon impact. Move- 
ment of the gas through the water overlying 
the perforated plates causes a turbulent action 
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which prevents the jets from closing up. Some 
Water is carried up with the gas ana is removed 
in a water eliminator. 

Perhaps most illustrative of modern water 
eliminators is the cyclone type. This consists 
of about a dozen rubber-covered vertical piates 
curved 18U deg., and depends upon centrilugai 
force to throw the water against the walls. ine 
ruboer coating serves to keep the walls tree ana 
open and facuitates cleaning. 

ihe toregoing has considered three periods oi 
cvuiullon in gas cleaning, starting over half a 
century ago with the introduction of the dust- 
catcher, 1ollowed some 2U years later by the 
piumary washer, both dry and wet, giving gas 
with a dust content of 0.3 to 0.5 grain; in the 
saine period, the Lheisen washer with high cost 
secondary gas of 0.003 grain was introduced. 
inis in turn, about 2U years later, was tollowed 
by Our present-day equipment, giving primary 
gas of 0.U5 to 0.15 grain and low cost secondary 
gas of V.0U8 grain or less. 


Desiderata of Gas Cleaning 


ihe initial cost, equipment on hand, cleanli- 
ness required, dust disposal, cost of operation, 
are all variaole and important factors which 
require careful and separate consideration tor 
each locality. 

ihe outstanding criterion, perhaps, is the re- 
quired cleanuuness. it must be determined with 
an eye to the tuture, keeping in mind that over- 
cleaning OL gas is almost as bad as insufficient 
cleaning, as it represents expense without com- 
Mensurate savings. 

At present, the prevailing opinion appears to 
be that secondary cleaning is not so important 
or necessary as at first believed, and that a 
primary clean gas of 0.03 to 0.05 grain is ade- 
quate ior use in 3 in. by 3 in. stove checkers 
auring a campaign. 

The object ot cleaning blast-furnace gas is 
twotold: to remove dust from the gas, and to 
remove moisture. Too little emphasis has been 
piaced upon moisture, which decreases the maxi- 
mum possible flame temperature and causes 
trouble in mains, burners and valves. At some 
plants this condition gets so bad as to freeze 
up the burners in the winter. It would be well 
to include this item of moisture control for 
consideration when selecting equipment. 

Flexibility is another important item, especi- 
aliy for secondary washers. As far as possible 
equipment should be arranged so that break- 
downs will not cause interruptions in furnace 
operations. 

There is no single gas washing system or type 
of equipment which fits the needs of every plant, 
and the large number of different washers in 
use to-day may be taken as a sign of progress. 
Present-day efforts are toward developing the 
best practice to fit local conditions. 


Finishes for Aluminium Die Castings 

A. E. Keskulle and J. D. Edwards, discussing 
finishes for Al die castings in a Paper read at the 
recent Chicago meeting of the A.S.T.M., point out 
that these castings are covered with a thin, trans- 
parent oxide film which constitutes one of their 
important advantages from a service standpoint. 
For numerous applications, the ability of aluminium 
alloys to form and maintain this natural film is 
sufficient protection, and further finishing is not 
necessary. For many other applications, however, 
where a more decorative appearance or better 
resistance to service conditions may be desirable, a 
wide assortment of durable and attractive finishes 
is available. These finishes, classified as mechanical 
finishes, chemical finishes, anodic finishes, electro- 
plated | ame paint and organic finishes are 

usse 
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German Tungsten Supply 

Pointing out that the conduct of modern war- 
fare is dependent on tungsten, Dr. Colin G. Fink, 
of Columbia University, recently said that Germany 
imported 60,000 tons of tungsten ore during 
six years prior to this war and still has enough on 
hand to last more than an additional six years. 
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Ignition by Sparks from Aluminium- 
Coated Metalwork 


(Concluded from page 206.) 


varied from very bright to poor; at 250 deg. C. 
no ignitions were obtained, sparking varying 
from very bright to poor; at 200 deg, C., no 
ignitions were obtained, sparking varying from 
bright to poor. 

iwo paints purchased had coal-tar bases, 
Samples of rusty steel were coated with these 
paints and then subjected to 24 hrs.’ baking 
at 300 deg. C. Subsequent tests in explosive 
atmospheres of methane and air failed to give 
any ignition; the sparks were few and poor. 


Consideration of Results 

All the specimens when dry after coating with 
the commercially-made paints had a complete 
covering of aluminium which was attached 
tightly to the metal. It could not rub off and 
left no trace of aluminium on the fingers when 
touched, After heating to 200 deg. C. and 
upwards the linseed oil paints were somewhat 
flaky and it was possible to rub off aluminium 
flakes. The loosening of the aluminium under 
heat was also noticeable when cellulose-base 
paints were used, but was not so marked at a 
given temperature. The etflect of heating on 
coal-tar base paints was less marked still. That 
all paints were affected in the same way, but 
not to the same extent, although of widely 
different chemical compositions, suggested that 
the phenomenon is due to the loosening of the 
rust-aluminium layer from the underlying steel 
during expansion under heating. The loos 
flakes, under impact, reach a high temperature 
and undergo the thermite reaction. In support 
of this view the paint prepared in the labora- 
tory gave ignition easily without heating and 
it was also flaky. The linseed oil paint became 
flaky at temperatures from 150 deg. C. to 250 
deg. C. The cellulose-base paints contain a 
plasticiser, dibutyl phthalate, which boils at 
227 deg. C., and it is perhaps not surprising 
that the plasticiser’s effect is not completely 
removed up to 300 deg. C. The coal-tar paints 
are mixed with materials distilled between 200 
and 300 deg. C. and it is not therefore sur- 
prising that they are very stable up to 30 
deg. C. 

In order to test this view a quantity of 
aluminium paint was made in the laboratory 
from a clear nitro-cellulose lacquer and pow- 
dered aluminium. To one part of this 5 per 
cent. of dibutyl phthalate was added and the 
other part was used as made, The latter por- 
tion gave ignition readily without heating, bul 
the former gave few or no sparks until after 
heating, and after heating at 250 deg. C. ign 
tion of mixtures of coal gas and air was readily 
produced. 


Conclusions 

The use of aluminium paint to cover rusty 
steelwork does not give rise to any danger from 
sparks, on impact with a piece of hard metal, 
if commercially-produced paints of the type 
described in this report are used, unless the 
metal is heated to 150 deg. C. or upwards sub- 
sequent to being painted. It is unlikely that 
the heat-treatment referred to would ever 
given to any metalwork for use underground 
in pits and so there is little likelihood ° 
aluminium painted pit props or rings being 1 
a dangerous state; but the possibility should no! 
be overlooked. As some incorrectly made paints 
can be dangerous without any heating of th 
metalwork it is advisable that attempts to mak 
aluminium paint at pits should be discouraged 

The writer thanks the Safety in Mines Ré 
search Board for permission to publish t 
report, the full title of which is “Ignition © 


the Inflammable Mixtures by the Sparks or Flash¢ 


obtained when Aluminium-Painted Rusty Irot 
work is Struck or Scraped with a Metal Tool. 
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A.S.T.M. Committee on Cast Iron 


At the June annual meeting of the American 
Society for Testing Materials, held in Chicago, 
Committee A-3 on Cast Iron presented a report, 
from which the following extracts have been 
taken as of interest to the foundry industry. It 
was recorded at the outset that the total mem- 
bership of the committee is now 113, of whom 
36 are classed as producers, 47 as consumers, 
and 30 as general interest members. 

In accordance with the instructions of Com- 
mittee A-3, the chairman met with representa- 
tives of the Grey Iron Division of the American 
Foundrymen’s Association in New York City on 
May 14, 1941, and plans for educational work 
for promoting utilisation and support for for- 
mulation of A.S.T.M. specifications were dis- 
cussed. These were reported to the meeting. 

It was the consensus of opinion of the com- 
mittee at its meeting in Washington on March 4 
that it is the policy of the Society to take the 
lead in specification problems, and in_ this 
emergency period it would be highly desirable 
that all specifications for cast iron be correlated, 
clarified, and simplified wherever possible. The 
A.S.T.M. Standard Specifications for Grey-Iron 
Castings (A 48—36) are backed by much research 
and study, and they permit selection of cast 
iron according to tensile strength classes and 
according to the sections in which the castings 
may be used. These and other A.S.T.M. speci- 
fications have not always been correctly adapted 
and interpreted when used as bases for other 
specifications. It was brought to the attention 
of Committee A-3 that there is within the 
foundry trade some confusion and hence anti- 
pathy toward specifications because of the large 
number, and sometimes confusing provisions, of 
the specifications. 


New Tentative Standard 

On the recommendation of Sub-Committee 
VII on Microstructure of Cast Iron, Committee 
A-3 recommended that the new proposed Tenta- 
tive Recommended Practice for Evaluating the 
Microstructure of Graphite in Grey Iron be 
accepted for publication as tentative. 

The committee recommended, as proposed by 
Sub-Committee XXI on Pressure Pipe, that the 
Tentative Specifications for Cast-Iron Pit-Cast 
Pipe for Water and Other Liquids (A 44—39 T) 
be approved, without revision, for reference to 
letter ballot of the Society for adoption as 
standard. 


Revision of Standard 

On the recommendation of Sub-Committee 
XVIII on Automotive Castings, the committee 
recommended for immediate adoption the fol- 
lowing revision in the Standard Specifications 
for Automotive Grey-Iron Castings (A 159—40) 
and accordingly asked for a favourable nine- 
tenths vote at the annual meeting in order that 
these modifications may be referred to letter 
ballot of the Society:— 

Table I1I.—Change the requirement for total 
carbon for alloy No. 112 from “3.45 + 0.15 
per cent.” to “3.55 + 0.15 per cent.” and change 
the requirement for silicon for the same alloy 
from “2.90 + 0.10 per cent.” to “2.75 + 0.15 
per cent.” 

Section 8 (b).—Change the last sentence of 
this paragraph to read as follows by the addi- 
tion of the italicised words and the omission 
of those in brackets:— 

In general, one or more of the elements 
chromium, copper, molybdenum, vanadium, nickel, 
and titanium [should] may be used. 


Activities of Sub-Committees 


Suh-Committee I on Pig-iron (H. M. Rich, 
chairman) has in preparation new specifications 
for pig-iron which are intended as a revision 
of and to replace the Standard Specifications 
for Foundry Pig-iron (A 43—24). In this con- 


nection the Federal Specification for Foundry 
Pig-iron (QQ-I-676) and a proposed American 
Iron and Steel Institute specification are being 
reviewed to ascertain to what extent correlation 
of these specifications can be made. 


Sub-Committee III on Cylinders (O. B. 
Schultz, chairman) is giving considerations to a 
revision of the Standard Specifications for Cast- 
Iron Locomotive Cylinders (A 45—14). The 
present specifications are obsolete and will be 
either completely revised or withdrawn. 

Sub-Committee V on Light Grey-Iron Cast- 
ings (W. J. Grede, chairman) prepared the 
Specifications for Lightweight and  Thin- 
Sectioned Grey-Iron Castings (A 190—40) which 
were adopted as standard in 1940. Since the 
work of the sub-committee has been completed, 
upon the request of the chairman, Sub-Com- 
mittee V has been discharged with thanks for 
its prompt and thorough work. Mr. W. J. 
Grede will act in an advisory capacity to Com- 
mittee A-3 in matters pertaining to Specifications 
A 190. 


General Castings Sub-Committee 


Sub-Committee VI on General Castings (H. 
Bornstein, chairman) recommends as an editorial 
change that the following explanatory clauses 
on deflection values be added to the Standard 
Specifications for Grey-Iron Castings (A 48— 
36):— 

Note 4.—Add the following at the end of this 

note:— 
Deflection values have been omitted from these 
specifications because the desired deflection would 
be governed by the use of the iron. In some cases 
a maximum value would be specified because a 
stiff iron is desired and in other cases minimum 
values would have to be specified because a flexible 
iron is required. Consequently the deflection 
figures should be reached by agreement between 
the manufacturer and the purchaser. 

The use of modulus of elasticity gives a definite 
load-deflection relationship which is superior to a 
specification for deflection unless that specification 
provides for increase in deflection with increase in 
load. The maximum modulus of elasticity could 
be specified if toughness is desired or a minimum 
value could be specified if stiffness is desired. For 
the 1.20-in. diameter test-bar the formula for 
modulus of elasticity is as follows :— 

Modulus of 
oad in pounds 
pal. Deflection in inches 


The Sub-Committee has called to the atten- 
tion of Committee A-3 the fact that in the 
case of Class 70 of the Federal Specification 
for Grey-Iron Castings (QQ-I-652) no tensile 
requirements are given or specified and this may 
be confusing since for other classes, which cor- 
respond to the classes prescribed in Specifica- 
tions A 48, definite minimum tensile strength 
requirements are specified. 

Sub-Committee VI studying the U.S. Navy 
Specifications for Grey-Iron Castings (46 I 6c) 
and for High-Test (Semisteel) Grey-Iron Cast- 
ings (46 I 5b) reported at the June meeting. 

The sub-committee is co-operating with Sub- 
Committee XVII in attempting to arrive at a 
degree of correlation between Specifications 
A 48 and the Standard Specifications for Grey- 
Iron Castings for Valves, Flanges, and Pipe 
Fittings (A 126—40). A joint report and recom- 
mendation was presented at the June meeting. 

The Proposed Specifications for Manhole 
Frames and Covers that are being prepared by 
Sectional Committee A 35 on Manhole Frames 
and Covers have been reviewed in draft form 
and found in general to be compatible with 
A.S.T.M. Specifications A48. Several minor 


suggested changes have been proposed. Material 
Specification No. 110 of the Hydraulic Institute 
has also been reviewed and found to be in 
general agreement with Specifications A 48. 


Specification S-13 for Grey-Iron Castings 
appearing in the A.S.M.E. Boiler Construction 
Code is identical with A.S.T.M. Specifications 
A 48 as concerns the requirements for classes 
20, 30, and 40. Action has recently been taken 
by the Boiler Code Committee to add require- 
ments for two additional classes, 35 and 45, so 
that the Code Specification will now cover five 
classes identical with Standard A 48. 


Microstructure and Impact Testing 


Sub-Committee VII on Microstructure of Cast 
Iron (G. F. Comstock, chairman) has completed 
its work in co-operation with the A.F.A. Com- 
mittee on Classification of Graphite in Grey 
Tron (W. E. Mahin, chairman) in the preparation 
of a Proposed Recommended Practice for 
Evaluating the Microstructure of Graphite in 
Grey Iron, including a recommended procedure 
for polishing microsections of cast iron. The 
report of the sub-committee and the proposed 
recommended practice are appended to the 
report. At its meeting in Washington on 
March 4, Committee A-3 approved the report 
and the proposed recommended practice and 
action was taken to refer the recommended 
practice to Committee E-4 on Metallography 
for its approval. Committee E-4 approved the 
recommended practice for submission to letter 
ballot. 

Sub-Committee XV on Impact Testing (J. T. 
MacKenzie, chairman).—After a study of the 
drop test method and Charpy impact test 
method which has been under way for some 
time, the sub-committee concluded that both 
of these methods need to be standardised ten- 
tatively for purpose of research and the 
accumulation of data for possible inclusion in 
future specifications. The tests proposed are as 
follow:— 


Drop Test.—In the drop test the following spans 
and weights of hammer may be used: 


Bar A 4-in. span, 124-lb. hammer 
Bar B 6-in. span, 25-Ilb. hammer 
BarC 12-in. span, 50-lb. hammer 


For the B bar, dimensions of the hammer, anvil. 
and supports should be approximately those of 
Fig. 5 in the 1933 report. Each test should be 
started with the hammer dropping from an initial 
height of 1 in. increments, the final drop being 
reported as the end point. 

Charpy Impact Test-—-The Charpy impact test 
should be made as follows: Take half of the trans- 
verse bar (1.20 by 21 in.) and cut it into lengths 
of 8 + 4 in. Turn or grind the bar to 1.125 + 
0.005 in. round. Place this specimen in the Charpy 
impact machine observing all the precautions listed 
in the Tentative Methods of Impact Testing of 
Metallic Materials (A.S.T.M. Designation: E23) 
of the American Society for Testing Materials. The 
specimens should be broken on 6-in. centres and 
the results recorded as the energy absorbed by the 
hammer. Full size bars (1.20 in. round. as-cast) 
may be used as test specimens provided this is 
explicitly stated in the report. 

Sub-Committee VIII on Steel Castings (W. C. 
Hamilton, chairman).—Since the Tentative 
Specifications for Carbon-Steel Castings Suitable 
for Fusion Welding for Miscellaneous Industrial 
Uses (A 215—39T) have been published for 
two years and have been in considerable use 
without any major criticism, the recommenda- 
tion that they be adopted as standard seemed 
in order. With this action the sub-committee 
recommends the incorporation of minor 
revisions involving the determination of yield 
point. This corresponding change will be made 
in three of the other specifications covering 
castings (A 27—39, A 87—36, and A 148—36) 
when the 1942 Book of A.S.T.M. Standards is 
published. 

This sub-committee has organised a new sec- 
tion to co-operate with Government agencies 
concerned with standards for steel castings so 
that new specifications which may be developed 
or revised standards will be as satisfactory as 
possible from the standpoint of all interests 
concerned. 


1941 
209 
hium- 
deg. C, 
varying 
C., no 
g from > 
bases, 
these 
baking 
| 
sur- 
to 300 
atity of ; 
oratory 
id pow- 
s 5 per a 
and the 
ter por- 
ing, but 
til after 
C. ignl 
; readily 
er rusty 
er from P 
d metal, 
le types 
less the | 
rds sub- | 
ely that 
ever be 
rground 
100d 0 
being if 
ould no! 
Je paints 
z of the : 
to mak 
ouraged 
ines Re : 
lish th 
lition 
Flashe 
sty Iron 
il Tool. 


Luminous Signs in the 
Black-Out 


LIMITATIONS IN APPLICATION 


In the early months of the war it was 
generally assumed that luminescent materials 
would find a widespread use under black-out 
conditions, and manufacturers hastened to 
present the materials in various forms for sale 
to the public. In many cases, however, com- 
mercial development outran technical know- 
ledge, and materials which were notoriously 
fickle and unstable were used under conditions 
in which there was little hope that they would 
remain effective for more than a short period. 
The object of a Bulletin, C.17, issued by the 
Research and Experiments Department of the 
Ministry of Home Security is to remove such 
existing prejudices as are unjustified, and to 
explain how luminescent devices can best be 
used in present circumstances. It has been 
prepared by a specially formed Sub-Committee 
of the Civil Defence Research Committee. 

The Bulletin, which gives some interesting 
information on luminescent materials, points 
out that these may be defined as those which 
can be made to emit light by means other than 
heating to incandescence. Excitation may be 
caused by X-rays, by ultra-violet and visible 
radiation, by chemical changes, by friction, etc. 
These notes are concerned only with excitation 
by ultra-violet and visible rays, the latter includ- 
ing daylight and artificial light. 

Fluorescent materials are those which have 
the property of absorbing radiation within a 
certain range of wavelengths. The fluorescence 
continues only so long as the materials are 
irradiated. practical applications of 
fluorescence the materials become luminous 
when irradiated by “ black” ultra-violet lamps. 
The effect is not usually perceptible except in 
darkness. 

Phosphorescent materials are those which, 
having been excited to luminescence, continue 
to glow for some time after excitation has 
ceased. Different materials vary widely in their 
durations of “after-glow.” They all behave 
similarly, however, in that the intensity of the 
glow fades rapidly at first and then more slowly. 
Materials which are phosphorescent are neces- 
sarily also fluorescent. To obtain phosphores- 
cence it is necessary to use an inorganic com- 
pound. The commoner “luminous pigments ” 
fall into two main classes: (a) Zinc and zinc- 
cadmium sulphides, and (4) alkaline earth sul- 
phides. 

Many suggestions have been made for the use 
of luminescent materials of the calcium and 
strontium sulphide types for signs and obstruc- 
tion markings, and it is well that their limita- 
tions in such applications should be fully 
realised. In the first place, while it may be 
true to say that a marking of this type will 
remain discernible in complete darkness to the 
fully dark-adapted eye for 2 period of a day 
or more, none of the materials so far available 
can be relied upon to remain usefully visible 
throughout the night after excitation by day- 
light. With a good quality strontium or 
strontium-carbide sulphide the performance to 
be expected in practice is that a marking will 
be usefully visible for perhaps four hours after 
sunset on a moonless star-lit night. For several 
more hours it may be discernibly brighter than 
a similar marking of white paint, after which 
white paint is equally, if not more, efficacious, 
depending on the relative reflection factors and 
on the amount of light that is being received 
from the night sky. Calcium sulphides are likely 
to remain visible for shorter periods than the 
strontium sulphides, but to be more durable 
under conditions of exterior exposure. 

A second limitation arises from the difficulty 
which the eye has in seeing clearly objects of 
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very low brightness. In general, the bigger the 
luminscent area and the simpler the shape, the 
better is the visibility. _Phosphorescent letters 
which have to be read at any distance should 
be as large as is practicable. Even with letters 
1 ft. high, however, legibility must not be 
expected at more than 50 to 60 ft. except during 
the first hour or two after sunset, though the 
letters may be visible as luminous blurs at much 
greater distances. Smaller letters 1 to 2 in. 
high may be recognisable only when viewed at 
distances of a few feet. 

To assist in the evacuation of staffs from 
factories in the event of a failure of electrical 
supply mains, phosphorescent signs may be hung 
near lighting fittings. Zinc sulphides giving a 
bright glow for a short period are suitable in 
this application and may be used in painted or 
vitreous-enamelled signs. 


Utilisation of Industrial Fuel 
AN ADVISORY COMMITTEE 


The Secretary for Mines has set up a committee 
to advise on the many technical aspects of efficiency 
and economy in industrial fuel consumption. The 
committee is constituted as follows :— 

Dr. E. S. Grumell (chairman), head of the Fuel 
Economy Department of Imperial Chemical In- 
dustries, Limited: Mr. J. G. Bennett, director of the 
British Coal Utilisation Research Association: Mr. 
W. L. Boon, general manager of the London and 
Counties Coke Association; Mr. W. J. Drummond, 
member of the Central Committee of the Mining 
Association, and managing director of the Ashington 
Coal Company, Limited; Mr. E. V. Evans, general 
manager of the South Metropolitan Gas Com- 
pany and chairman of the Gas Research Board; 
Sir Clement Hindley, past-president of the Institu- 
tion of Civil Engineers; Dr. R. J. Sarjant. steel 
technologist of Hadfields, Limited; Dr. F. S. 
Sinnatt, F.R.S.. Director of Fuel Research of the 
Department of Scientific and Industrial Research: 
Mr. Johnstone Wright, Chief Engineer of the Central 
Electricity Board. 

The committee will work in conjunction with a 
staff of combustion engineers who have been placed 
at the disposal of the Mines Department by the 
Coal Utilisation Joint Council. In addition, the 
advice of the Coal Survey Officers of the Depart- 
ment of Scientific and Industrial Research is being 
made available to the committee. 


High-Temperature Protection for Metals 


The Porcelain Enamel & Manufacturing Com- 
nany, Baltimore, has developed a material, called 
“ Metlseel,” which is claimed to prevent corrosion 
and disintegration of metal parts exposed to gase- 
ous atmospheres at furnace temperatures. With the 
increasing difficulty of obtaining heat-resisting alloy 
steels due to priority rulings, it is believed that 
“ Metlseel” will be of interest to the heat-treating 
industry. “ Metlseel,” which is applied as a liquid 
coating, is said to withstand heat in excess of 1,500 
deg. F., prevents oxidation and keeps the metal 
parts sound and clean. 


(Continued from next colunm) 


War Damage Act, £15,000: dividend of 20% 
(70%) on the ordinary shares, £100,000; forward, 

W. H. Dorman—Net profit to March 31, after 
depreciation, A.R.P., War Risks insurance, etc.. 
£67,703 (£26,971); to general reserve, £10,000 
(same); taxation reserve, £36,000 (£9,800); preference 
dividend of 11%, £13.750: dividend of 16#% (same) 
on the ordinary shares, £4,917; forward, £7,095 
(£4,059). 

Brightside Foundry & Engineering—Net profit, 
after taxation, for the year ended June 30, £77,909 
(£82,601); to war contingencies reserve, £25,000 
(nil); to pension fund, £2,000; dividend of 15% and 
a bonus of 10% (both unchanged) on the ordinary 
shares; preference dividend, £2.500: forward, 
£47,937 (£43,278). 

Barton & Sons—Trading profit. less losses in- 
curred by subsidiaries for the vear 1940. £98.176 
(£81,219): to depreciation. £21.676 (£15.049): to 
taxation, £43.877 (£29.187): to dividend on prefer- 
ence shares. £8,332 (£9,282): to capital redemption, 
£7,950 (£8,678): dividend of 5% on the ordinary 
shares (same); forward, £6,809 (£15,307). 
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Reports and Dividends 


& Company—Ordinary dividend of 124% 
same). 

Craven Bros. (Manchester)—Interim dividend of 
4% (same). 

Thomas Robinson & Son—Interim dividend of 
24% (nil). 

British Rola—Final dividend of 8%. 
124% (nil). 

Wombwell Foundry & Engineering—Dividend of 
124% (10%). 

Stothert & Pitt—Dividend of 10% and a bonus 
of 24% (same). 

Betts & Company—Second interim dividend of 
+%, free of tax. 

Oxley Engineering Company—Ordinary dividend 
of 124% (10%). 

A. Revrolle—Interim dividend on the ordinary 
shares of 5% (same). 

Coltness Iron—Interim dividend of 5° on the 
ordinary shares (same). 

Wm. Beardmore & Company—lInterim ordinary 
dividend of 3% (same). 

British Aluminium Company—Ordinary interirn 
dividend of 3% (same). 

W. H. Dean & Son—Net profit, £35,051 (£37.464). 
dividend of 20% (same). 

Clayton Dewandre—Interim dividend on the ordi- 
nary shares of 4°% (same). 

Projectile & Engineering—Interim dividend of 
74% on the ordinary shares (same). 

Vaughan Bros. (Drop Forgings)}—Final dividend 
of 124% (same), making 224% (same). 

Ransomes & Rapier—Interim dividend on the 
ordinary shares of 2% (3%). free of tax. 

United Steel Companies—Dividend of 51°, 
making 8% for the year ended June 30 (same). 

Richard Johnson. Clapham & Morris—Final 
ordinary dividend of 114%. making 15% (same). 

International Diatomite—No dividend on_ the 
ordinary shares for the vear to March 31 last (4%). 

Baldwins—Dividend for the half-vear to June 30. 
1941, on the 6% “A” and 7% “B” preference 
stock. 

Fodens—Ordinary dividend of 8% (1s. 7d. per 
share): net ovrofit for the year ended May 3}. 
£31.275 (£44.770). 

Glover & Main—Consideration of a dividend on 
the ordinary shares is deferred until the accounts 
for the full vear are available. 

Charles Churchill & Company—Profit to 
March 31 last. after devreciation and tax. £48.412: 
dividend of 25% on the ordinary shares. 

Hartley & Sueden—Net profit, £4,806 (£10,019): 
preference dividend, £1.661: taxation, £600: divi- 
dend of 5% on the ordinary shares, £2.550: for- 
ward, £887 (£892). 

International Aluminium—Profit for 1940. after 
amortisation and N.D.C.. £20.791 (£27.660): tax. 
£2.600 (£7.054): nreference dividend, £17,374 (same): 
forward. £17.207 (£19.222). 

Follsain Metals—Gross profit for 1940. £4.526 
(£516): net profit. £2,966 (loss £950): debit balance 
brought in. £25.813; debit forward. £22.847. Net 
profit of £2.966 is subiect to E.P.T.. liability for 
which is not yet determined. 

Mellor Bromley—Profit. after charging all 
expenses and taxation for the vear ended Feb- 
ruary 28, £15.200: brought in. £21.369: payment of 
dividends. £7.052: dividend of 5%. less tax. makina 
a total of 83%. less tax, £3,750: carried forward. 
£95.767. 

Matthew Hall—Profit for the vear ended Decem- 
ber 31. after depreciation of fixed assets and taxa- 
tion, £7.537: brought in. £3,364: to dilanidations 
reserve. £500: to reserve for war damage insurance. 
pag dividend of 20%. less tax, £6.000: forward. 

3.701. 

Aluminium Cornoration—Profit for 1940. after 
vrovidine for denreciation. E.P.T.. other 
charges. £44 637 (£44.466): loan interest. £4.535: 
interest on income debentures for 1935. £10.50: 
fees, £2.586 (£2.771): income-tax. £28.500 (£26.455): 
forward. £6080 (£5.564). 

Partington Steel & Tran—Net profit for the vear 
to Tune 30. £72.530 (£80.575): payment of 6% on 
the income debentures. £27.622: set aside for secut- 
ing income debentures. £40.000. Balance of £4.908 
has heen annlied in reduction of the debit on profit 
and loss. reducing it to £31.264. 

Grovesend Steel & Tinplate—Net rrofit. after 
income tax. E.P.T. and depreciation. £131.320 
(£240.058): broucht in. £117.168: dividend on the 
preference shares. £16.250: estimated liability under 

(Continued in previous column) 
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High Phosphorus 
Machine - Cast 


the logical product of this mechanised age. 


ITS ADVANTAGES ARE MANIFEST 


THERE IS NO SAND 
THERE ARE NO SOWS 
THERE IS A NEW MODERN SHAPE 


designed to facilitate stacking 


The chemical analysis and 
physical properties of our 
three well-known brands re- 
main unchanged, and the new 

| ig combines the merits of 
IT IS MADE IN STANTON, HOLWELL AND RIXON’S BRANDS an established formula with 
the benefits of the most ad- 

vanced form of manufacture. 


THE STANTON IRONWORKS COMPANY LIMITED, Near NOTTINGHAM 
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The Week’s News in Brief 


Trade Talk 


THE APPOINTMENT of a committee to speed up 
the output of bricks is announced. Mr. Oliver 
Simmonds, M.P., is chairman. 

A TRAINING COURSE to fit men to be foremen 
and charge-hands is included in Sheffield University 
evening classes for the coming season. 

THE GOVERNMENT OF INDIA announces that owing 
to a severe shortage of supplies no iron or steel 
will be available, save in exceptional circumstances, 
for the erection of residential or office buildings 
or places of amusement. 

T. S. WiLtson & CompPany, refiners of plumbago, 
graphite and blacklead, have transferred their offices 
temporarily from Billeter House, Billeter Street, 
E.C.3, to 47, Coleherne Court, London, S.W.5 (tele- 
phone: Frobisher 7149). 


MACROME, LimITED, of Alcester, Warwickshire, 
announce that they have opened branches to serve 
the Yorkshire and Western England and South 
Wales areas at 111, The Headrow, Leeds, and at 
15, Kings Square Avenue, Bristol, respectively. 

THE TOTAL VOLUME of construction contracts 
awarded in 37 Eastern States of America during 
the first half of the current year reached an 11-year 
peak of $2,549,962,000, an increase of about 58 

r cent. over the $1,623,087,000 recorded in the 

rst six months of 1940. 

Ow1nc To the difficulty of importing aluminium, 
Sweden is to build two more aluminium works to 
cover the increasing requirements of the Swedish 
armed forces and industry. Current Swedish 
capacity is about 2,000 tons of aluminium a year. 
With the two new works production should be 
increased to 5.000 tons. 


COMPANIA FUNDIDORA DE FYERRO y Acero de 
Monterrey, S.A., at Monterrey, Mexico, was planning 
to overhaul and reline its blast furnace before the 
end of the summer. To increase stocks production 
was raised during the first quarter of 1941 to 28,408 
tons, a gain of 13.8 per cent. on the December, 
1940, figure. The output of finished products fell 
from 32,772 tons to 26,971 tons in the March 
quarter, or by 17 per cent. 


UNDER A BOARD OF TRADE ORDER which came 
into force on September 17, licences are required to 
export to all destinations certain additional manu- 
factures of iron and steel, including cycles and parts 
and accessories thereof manufactured wholly or 
mainly of steel, invalid carriages, lawn mowers and 
other grass-cutting machines. The Order (S.R. & O. 
1941, No. 1344) also prohibits the export without 
licence to all destinations of certain types of cut- 
lery, steel-shafted golf clubs and toys wholly or 
mainly of metal. 


IN THE HOUSE OF CoMMons, Mr. E. SMITH asked 
the Parliamentary Secretary to the Ministry of 
Supply if the organisation of ore and scrap supply 
was satisfactory. Mr. HAROLD MACMILLAN, in 
reply, said that existing iron-ore workings, includ- 
ing workings which had been opened up 
since the beginning of the war, were pro- 
ducing to capacity, and the rate of output was 
substantially in excess of the pre-war output. 
Further workings were being developed. With re- 
gard to the national scrap survey which was being 
conducted by local authorities, this was not yet 
complete, but was proceeding as rapidly as avail- 
able technical staff permitted. Large quantities of 
scrap had been identified by the Survey and much 
of it had already been removed. The supply of 
scrap was at present adequate. As a further step 
towards mobilising all home resources, a direction 
was being issued to all local authorities to conduct 
a speedy survey of railings and similar materia! in 
their areas. Railings which were scheduled as un- 
necessary would be requisitioned and removed. 

WITH REFERENCE TO THE EXCHANGE of correspond- 
ence between the United Kingdom Government and 
the United States Government regarding the use of 
Lease-Lend or similar materials, the Board of Trade 
wish it to be known that they are maintaining close 
contact with Export Groups regarding this matter 
and exporters are, therefore, advised to address any 
correspondence on the subject of their group. In 
a circular letter addressed to chairmen of Export 
Groups, Sir F. D'Arcy Cooper, chairman of the 
Business Members of the Industrial and Export 
Council, Board of Trade, points out that the under- 
taking will add further to the many difficulties 


under which the export trade already labours, but 
it is clear, he adds, that our export policy must 
offer no ground for any belief in the United 
States that the assistance which we are receiving 
under the Lease-Lend Act is being abused. While, 
however, it is just to insist that material is not 
being made available under Lease-Lend in order 
that someone may make a commercial profit on it, 
or in order that material which would otherwise 
have been devoted to the defence effort may be 
turned to commercial profit, it is nevertheless wrong 
to jump to the conclusion that the United King- 
dom need no longer trouble about its export trade. 
Exports, properly directed and so controlled as not 
to allow the use of Lease-Lend materials to 
facilitate competition with the United States, 
remain essential to the maintenance of the maximum 
war effort. 


Personal 


Mr. CHARLES V. SALE has been elected a director 
of Henry Gardner & Company, Limited. He is 
chairman of the Amalgamated Metal Corporation, 
Limited. 

Mr. J. W. HartTLEy, of Stone, Staffs, who has 
just celebrated his 96th birthday, is chairman of 
Hartley’s (Stoke-on-Trent), Limited, engineers and 
ironfounders. 

Mr. J. W. Garpom, the convenor of the elected 
Technical Committee of the Institute of British 
Foundrymen, has been elected an associate member 
of the Institute of Mechanical Engineers. 

Mr. D. S. A. E. Jessop has been appointed to 
take charge of the reorganised labour and welfare 
department of the Brush Electrical Engineering 
Company, Limited, and its associated companies. 

Cot. WALTER MACFARLANE, of the Saracen 
Foundry, Possilpark, Glasgow, was appointed 
Deacon of the Glasgow Incorporation of Hammer- 
men at the annual meeting last week. Mr. A. 
Murray Stephen, Linthouse, Glasgow, was appointed 
Collector. 

Capt. LEONARD A. K. HALcoMB has_ been 
appointed deputy-chairman of Kayser, Ellison & 
Company, Limited, steelmakers, Sheffield, and he 
and Mr. Percy B. Henshaw are to be joint manag- 
ind directors in conjunction with the chairman, 
Mr. Charles W. Kayser. 


Will 
Tennant, W., formerly chairman of Charles 
Tennant, Sons & Company, Limited, and for 
many years a director of the British Metal 


Corporation, Limited £46,936 


Obituary 


Mr. Harry WINcoTT, chairman and managing 
director of G. P. Wincott, Limited, industrial fur- 
nace builders, Sheffield, died recently, aged 52. 

Mr. ARTHUR THOMAS WALL, formerly managing 
director of J. Samuel White & Company, Limited, 
shipbuilders and engineers, Cowes and Southampton, 
died on September 14, aged 55. 

Mr. JETHRO THOMAS WADE, senior director of 
J. T. Wade & Son, Limited, engineers, of High 
Wycombe, Bucks, died recently at the age of 72. 
Mr. Wade went to High Wycombe from Colchester 
in 1899, and before forming his own company 
was associated with Mr. H. S. Broom in founding 
the firm of Broom & Wade, Limited. 

Mas. FREDERICK Hotcrort died at his home at 
Compton, Wolverhampton, on Saturday at the age 
of 76. He was the youngest son of the late Mr. 
Thomas Holcroft, J.P. On leaving school he 
entered the locomotive shops of the Great Western 
Railway Company, afterwards joining his father in 
his business. He was chairman of Thomas Hol- 
croft & Sons, Ettingshall Foundry, Wolverhampton, 
and was at business as usual until ten days ago. 

Mr. JAMES LUTHER GREENWAY died on Sep- 
tember 13 in his 90th year. He was chairman of 
Greenway Bros., Limited, Britain Ironworks, Brad- 
ley, Bilston, and Liverpool Iron and Steel Works. 
Widnes, steel sheet rollers. He was the first 
honorary freeman of the Borough of Bilston and 
was one of the original members of the Stafford- 
shire County Council, being elected in 1889 and 
retiring after 24 years’ service. He was a great 


benefactor of the people of the Bradley district of 
Bilston. 
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Law Report 


Pig-iron Without a Licence 

W. Shaw & Company, Limited, of Wellington 
Foundry, Middlesbrough, were charged on six 
counts, at Middlesbrough last week, with acquiring 
pig-iron without authority. Six charges of dispos. 
ing of pig-iron without authority were preferred 
against Pease & Partners, Limited, Darlington. 

Mr. L. C. Thomas, who prosecuted on behalf of 
the Ministry of Supply, alleged that it was a case 
of deliberate evasion of the control by W. Shaw & 
Company. The alleged offences occursred during the 
March to June quarter of this year in_ respect 
of 50 tons of home-produced and 25 tons of foreign 
pig-iron in each week which had been supplied 
by Pease & Partners. Messrs. Shaw applied on 
April 15 for the necessary licence, but the request 
was not granted. In spite of this, alleged Mr, 
Thomas, the company, acting as though a licence 
had been granted them, ordered a certain quantity 
of pig-iron on five subsequent dates. 

Dr. Charlesworth, for the defence, admitted that 
the firm had no licence and that an offence had 
been committed, but he strongly disagreed with 
the prosecution that it was a deliberate evasion, 
He submitted that the alleged offences had arisen 
through a mistake. 

When the case was heard against Pease & 
Partners (defended by Mr. Fenwick) a witness for 
the Ministry of Supply said he was satisfied that 
it was a genuine mistake on the part of Pease & 
Partners. They wrote and asked about the licence 
number, and it was conveyed to them that the 
licence would be forthcoming in due course. In 
reliance upon that, they carried out the orders. 

W. Shaw & Company were fined £5 on each sum- 
mons, plus £10 10s. costs (£40 10s. in all). Pease 
& Partners, Limited, were fined £3 on each sum- 
mons, plus £10 10s. costs (£28 10s. in all). 


Patent Specifications Accepted 


The following list of Patent Specifications 
accepted has been taken from the “ Official 
Journal (Patents).’ Printed copies of the full 
Specifications are obtainable from the Patent Office, 
25, Southampton Buildings, London, W.C.2, price 
1s. each. The numbers given are those under 
which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken. 


537,333 Appsey, A. (Consolidated Mining & Smelt. 
ing Company of Canada, Limited). Manganese 
alloys. 

537,387 & JACKSON, LIMITED, and PARSONS 
G. Machines for cutting metal by the 
application of heat. 

537,545 JACKSON, L. MELLERSH- (Baker & Com- 
pany, Inc.). Alloys. 
537,605 Lawson, R. M. Rail joints for railway 

track rails. 

537,618 Bower, H. P. Welding and other opera 
tions on the hulls of light watercraft. : 

537,653 ALEXANDER, W. Metal-testing 
machines. 

537,657 Bros., Marte, M. 
Van, and Wess, A. W. Ocirvy-. Heating: 
elements or radiants for furnaces. 


New Companies 


( Limited” is understood. Figures indicate capita! 
Names are of directors unless otherwise stated. Informs: 
tion compiled by Jordan & Sons, 116, Chancery Lané, 
London, W.C.2.) 


Hurst Engineering Company—£1,000. _H. R 
Bettinson, 243, Bristol Road, Birmingham, 
subscriber. 

Hughes Engineering Company  (Leicester} 


£3,000. H. S. Hughes, 1, Equity Road, Leicester. 
and S. B. P. Murray. 

Repetition Engineering Services—£1.000. J. P 
Stonehouse, Popes Cottage, Cheltenham Road. 
Painswick, Glos, subscriber. 

Hancox Engineering Company—£3,000. J. F. 
Lightfoot and A. E. Furlonger, “Pinewood. 
Ashley Close, Walton-on-Thames, Surrey. 


Contract Open 


Hertford, September 30—The construction © 
about 5,500 yds. of 4-in. and 3-in. cast-iron mains 
service pipes, etc., for the Rural District Counc! 
D. Balfour & Sons, consulting engineers, 9, Sto™ 
Road, Bromley, Kent. (Fee £3, returnable.) 
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CHEMICAL 


FOUNDRY __ 


A 


AC 


The modern development of refractory materials owes much to 
close co-operation between manufacturer and user of refractories. 
As Britain’s leading manufacturers, General Refractories enjoy 
the custom and confidence of many thousands of refractories users 
engaged in every branch of the metallurgical, engineering and other 
industries of the world. This intimate relationship is fostered by 
General Refractories because it provides “*G.R.’’ engineers and 
chemists with a real close-up picture of the actual needs of every 
type of user. In addition, it provides an invaluable fund of practical 
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ELECTRICITY 


experience—which proves the soundest basis on which to maintain 
and develop a high standard of consistently uniform. quality 
products. This method of procedure is your assurance that there 
is not only a “*G.R.”” product made for your particular business— 
but that if you have a problem involving refractories, “*G.R.’’ data 
and experience will help you to find the answer. We want you to 
feel free to consult the ““G.R.’’ Technical Advisory Section at all 
times. It will enable you to tap this vast organisation for the 
greater efficiency of your business or plant. 


GENERAL REFRACTORIES LTD. 


HEAD OFFICE: GENEFAX HOUSE, SHEFFIELD, 10. TELEPHONE 31113 (6 LINES) 


FIREBRICKS : Glenboig Special, Glenboig Special Crown, 

Glenboig, Glenboig Crown, Castlecary, Dykehead, Gem, 

White Carr, Stour, Hycone, Alumantine, Hysilyn, 
Adamantine, Llangennech. 

BASIC BRICKS : Spinella, Saxpyre, Supermag, Diazite, Dolomax. 

ACID-PROOF REFRACTORIES: Obsidianite, Losol. 


GP.5. 


INSULATION : Amberlite Bricks, Cement and Concrete, 
SILICA BRICKS: Lowood, Meltham, Allen, Quartex. 
CEMENTS : Sintex, Durax, Pyrolyte. PLASTICS: Durax, 
Rotaline, Plastic K-N., Glendoline, Ground Ganister. 
SILLIMANITE: Tank Blocks, Bricks and Cements. 
SANDS: Moulding, Brick Facing, Silica, Glass. 
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Raw Material Markets 


Like all other consumers of iron and steel, the 
foundry trade has its raw material problems, and 
while it cannot be claimed that they have been 
substantially alleviated in recent weeks, at least 
they have not become more acute. As before, the 
availability of controlled raw materials is dependent 
on the use to which they are put. Steel foundries 
are uniformly busy, and have been since the war 
started, and as they are engaged almost exclusively 
on war work, their raw material supplies are assured. 
The heavy engineering and allied foundries melt- 
ing pig-iron also are mostly engaged on essential 
work, and rank high in the priority list for supplies. 
Normally, the requirements of these foundries lie 
with hematite and low-phosphorus grades of pig- 
iron, which are made from imported ores and are 
less plentiful than might be desired. Distribution, 
therefore, has to be carefully controlled, and where 
substitute grades can be utilised the Control insists 
that this should be done. Many foundries which 
normally used hematite and low-phosphorus iron 
exclusively are now using in their mixtures refined 
iron, high-phosphorus pig, and steel scrap, generally 
with considerable success. The Control is meeting 
urgent requirements in the hematite and low-phos- 
phorus categories, and, generally speaking, consider- 
ing the difficulties which are inseparable from war- 
time operation, the engineering foundries are in a 
satisfactory position. 

The light-castings trade is well placed for its raw 
material supplies, but suffers from a lack of work. 
There is very little the light foundries can turn 
out which is wanted for Government contracts, and 
trade in their usual products has been greatly 
reduced because of official policy, which is against 
using labour and materials for purposes outside 
the war effort. The foundries managed to retain 
a little export business, but fears are expressed as 
to how long this can be continued in view of the 
Government White Paper on lease-lend supplies. 
It appears that cast-iron hollow-ware will be treated 
in the same way as hollow-ware made from steel 
and exports thereof reduced to a very low level. 
This will not affect all foundries, but it will mean 
a reduction in the level of activity of the light 
foundries as a whole. The foundries affected are 
not clear as to the position, for they use high- 
phosphorus grades of pig-iron which are in plentiful 
supply here and are not imported from or. for that 
matter, made in the United States. They are 
hoping that the position will be clarified in the 
near future. 


Pig-lron 


MIDDLESBROUGH—The influx of foundry iron 
into this district from the Midlands continues to be 
quite sufficient to satisfy all demands, and stocks 
have been accumulated in some instances. Local 
ironmakers are fully extended on the manufacture 
of iron for the steel industry, so that the output of 
Cleveland foundry remains suspended. Consump- 
tion of iron in the ligjt-castings trade is still only 
moderate, as few concerns have satisfactory order- 
books, but activity in the heavy engineering branch 
is maintained at a high rate. Difficulty continues 
to be experienced in respect of hematite, and the 
Control authorities are restricting allocations to 
consumers of first priority, other users being pressed 
to utilise high-phosphorus and refined irons, etc.. 
which are more freely available. The course of 
the war has affected supplies of ores from which 
hematite is manufactured, many sources of supply 
having dried up, while difficulties in other directions 
have materially increased. 


LANCASHIRE—Pressure for iron for the heavy 
electrical engineering industry and the machine-tool 
trade is quite strong, as most of the works in these 
sections are briskly employed on important con- 
tracts. Little improvement can be reported in most 
Other iron-using trades; textile machinists in some 
cases have Government work on hand, but, on 
the whole, the volume of priority in this section 
is not sufficient to enable full production, while 
jobbing and light-castings foundries are also unable 
to operate to capacity. Thus, demand for foundry 
iron is restricted, although many consumers are 
taking up tonnages under licence for the purpose 
of accumulating a reserve stock. Ample supplies 
of iron are forthcoming. 


MIDLANDS—Whereas the heavy engineering in- 
dustry is fully occupied in catering for the require- 
ments of Government departments and other im- 
portant purchasers, the light foundry trade has 
been offered little in the way of orders directly 
associated with the war machine, nor has it been 
able to maintain its peacetime outlets on anything 
like a full scale, due to restrictions imposed on 
the consumption of iron by the Government and 
also the falling off of export trade. The position 
has been further aggravated by the recent Govern- 
ment White Paper on lease-lend supplies. Hematite 
and low-phosphorus irons continue to be in short 
supply, and users are making do with high-phos- 
phorus and refined iron and steel scrap where 
these materials can be substituted. 


SCOTLAND —Full order-books are reported still 
at heavy and marine, engineering works, these con- 
cerns being in the forefront of activity in connection 
with Government business. They are receiving 
adequate tonnages of iron, but, generally speaking, 
facilities for buying in excess of immediate re- 
quirements are lacking. Light-castings founders are 
not busy, and only a few have Government orders 
to work on. Orders for castings from the building 
trade are not very brisk, while business on export 
account is most difficult to transact in existing 
circumstances. Cleveland pig-iron has not been 
forthcoming for a long time past. 


Coke 


Many consumers of foundry coke have bought 
well ahead, and their winter supplies are assured. 
Thus, any delay in deliveries later in the year will 
not impede production at consuming plants. Prices 
of coke are subject to official control, so that 
forward business is transacted on the basis that 
the price paid is that ruling at the time of delivery. 
For delivery to Birmingham and Black Country 
stations, the current quotation for Durham best 
foundry coke is 62s. 9d. per ton. 


Steel 


Production of steel is now as closely related to 
the needs of the times as is possible, and the 
arrangements for distribution ensure that supplies 
are directed into the right channels. All purchases 
of steel have to be licenced, and few users not 
connected with the war machine are able to buy 
fresh tonnages. Certain types of steel are in less 
demand than hitherto, and, where this is possible, 
the Government is insisting on the transfer of units 
of production thus affected to the manufacture of 
the grades now being called for more extensively. 
This applies more especially to alloy steel, which is 
needed on a substantial scale. Heavy structural 
steel is less active, but there has been a somewhat 
improved call for light sections of late. Plates 
continue to be in great demand. 


Scrap 


Consumption of scrap iron and steel is heavy, but 
the supply position is satisfactory in most direc- 
tions, although the need for unremitting efforts to 
produce larger tonnages for future requirements is 
still great. Steel furnaces’ demands are maintained 
at a high level, and no abatement in this respect 
can be foreshadowed. There is actually a shortage 
of some grades of scrap, acid-steel makers par- 
ticularly finding it difficult to obtain all their 
needs. lIronfoundries, on the whole, are getting 
their requirements met promptly. 


Metals 


_COPPER—Stern measures to restrict consump- 
tion of copper have been taken by the authorities 
for months past and, generally speaking, consumers 
not engaged on urgent work closely associated with 
the war effort stand little chance of being able to 
acquire supplies. Deliveries are made promptly to 
licensed users, and there can be no doubt that this 
happy position is largely due to the close regimen- 
tation of the copper trade in the interests of the 
war effort. 
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TIN—Purchases of tin on Russian account have 
expanded substantially of late, and trade in Singa- 
pore has been active. Soviet buyers are paying 
from £267 10s. to £275 per ton, f.o.b., and are thus 
securing priority over American interests, who are 
not allowed to pay more than 52 cents per Ib, 
cif. New York, or equivalent to £272 at Singa- 
pore. Consequently, dealers are reluctant to trade 
where the profits are lower, and there has been a 
falling off in purchases by the American Metals 
Reserve Company. There is little indication as 
yet as to the length of time for which Russian 
interest in the Singapore tin market will persist at 
a high level, but it is not thought that present scale 
operations will be continued for long. It is be- 
lieved that the U.S. Government is considering the 
establishment of control of imports and distribu- 
tion of tin and other metals, but this will rest on 
the trend of foreign prices. Certain observers in 
American tin circles have suggested that Great 
Britain should fix a price in Singapore which would 
be nearer to the present U.S. maximum. The 
Metals Reserve Company has lately been releasing 
supplies of tin to consumers engaged on important 
work and in urgent need of additional metal, but 
there is no question of permitting manufacturers 
to accumulate stocks or replace metal taken from 
reserves in this way. 

Tin prices on the London Metal Exchange during 
the past week have been as follow: — 

Cash—Thursday, £256 to £256 5s.; Friday, £256 
to £256 5s.; Monday, £256 5s. to £256 10s.: Tues- 
day, £256 to £256 5s.; Wednesday, £255 15s. to £256. 

Three Months—Thursday, £259 5s. to £259 10s.; 
Friday, £259 5s. to £259 10s.; Monday, £259 10s. 
to £259 15s.: Tuesday, £259 5s. to £259 10s.: Wed- 
nesday, £259 5s. to £259 10s. 


SPELTER— Adequate tonnages of this metal are 
expected to be available to meet the demands of 
essential users over a long period ahead, but it 
cannot be envisaged that ordinary domestic users 
will be allowed larger tonnages than they are 
already getting even if the supply position im- 
proves. 


LEAD—Cable and battery makers are using lead 
quite freely, but in the main demand for this metal 
is not as keen as that for other non-ferrous metals. 


WILLIAM OLSEN!LTD. 


HULL 
GENERAL 
FOUNDRY SUPPLIES 


PATTERN MAKER’S SUNDRIES 
CORE BOXES 


ALL KINDS — MADE TO ORDER 


Wire Brush Manufacturers 
FOUNDRY BRUSH GOODS—AII kinds 


Airless and Pressure 
Blast Cleaning Plants 


AIR COMPRESSORS 
DUST ARRESTERS 
CHILLED IRON SHOT— 
BLASTYTE 
FOUNDRY EQUIPMENT 


fh) 
R'J-RICHARDSON SONS 
COMMERCIAL ST. BIRMINGHAM! 


: OVER SO YEARS 


Foundry 


Subscriptior 
All 


THI 


ito which all 
3, Amer: 


Teleg 
Te 


The V 
The 


Major R. 


neral Se 
Deans, 
Street, 
rminghar 
Midlar 
over, [ 
hancashire 
Manch 


bondon (pi 

Wycor 

[Middlesbro 
Refi 


psig Sec 
Surre 


Wels! 
esident 


retary 


Vol. 65 
ewcastle- 
worth 
Gatest 
heffield : 
Mexbe 
ales and | 
eet Ridi 
Eccles! 
h Afric 
; and 
“ES Scienc 
ES rman 
| 
n. Seer: 
= Birmit 
Halifa 


